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Executive Summary 

The purpose of intenm groundwater monitonng for the Buckeye Reclamation Landfill 

(BRL) was to collect annual water levels and groundwater quality samples from piezometers and 

monitonng wells installed in the southem toe area as part of the long term monitonng effort 

Groundwater quality samples and water level measurements were collected from the 

unconsolidated matenal honzon the Benwood Limestone Formation and the Redstone 

Limestone Formation dunng September 1997 Water quality samples were collected from four 

piezometers mstalled during the Supplemental Hydrogeologic Study (1992) and a piezometer 

installed dunng the Southem Toe Hydrogeologic Study (1996) screened in the unconsolidated 

matenal water-beanng horizon One monitoring well installed dunng the RI/FS (1987) 

investigation was sampled to obtain water quality data in the Benwood Limestone Formation 

Water quality samples were collected from three monitonng wells installed in the Redstone 

Limestone Formation dunng the Southem Toe Hydrogeologic Study (1996) 

Water level data were used to determine groundwater elevations for the unconsolidated 

matenal and Redstone Limestone water-beanng horizons Groundwater flow in the 

unconsolidated matenal horizon at the southem toe converges toward seep L-4 Groundwater 

in the unconsolidated matenal located west of seep L-4 migrates eastward toward the former 

Kings Run valley Groundwater elevations in the Redstone Limestone monitonng wells indicate 

that groundwater in the Redstone Limestone at the southem toe of the BRL migrates toward the 

south-southeast A groundwater flow direction for the Benwood Limestone was not determined 

because only one monitonng well installed in this honzon was measured 

The collected groundwater quality samples were analyzed for volatile organic compounds 

(VOCs), semi-volatile organic compounds (SVOCs), polycychc aromatic hydrocarbons (PAHs) 

total and dissolved metals, alkalinity ammonia nitrogen chemical oxygen demand (COD) 

chlonde, nitrate and nitnte-nitrogen sulfate total dissolved solids (TDS) pH specific 

conductance and turbidity in accordance with the U S Environmental Protection Agency (EPA) 

approved interim groundwater monitoring 

Four groundwater quality samples were collected from piezometers completed in the 

unconsolidated matenal honzon at the southem toe of the BRL The laboratory data indicate that 
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no SVOCs or PAHs were detected above Maximum Contanunant Levels (MCLs) Estimated 

concentrations of carbon disulfide were reported m P-IB and P-22 and an estimated 

concentration of 2-hexanone was reported in P-IB Acetone was detected in P-4, above the 

quantitation limit of the analytical method, at an estimated concentration of 16 micrograms per 

liter (ug/1) However the reported acetone concentration in P-4 was attributed to blank 

contamination after completion of the quality assurance/quality control (QA\QC) review Four 

VOCs and bis(2 ethylhexyOphthalate (B2EHP) were reported at estimated concentrations below 

their quantitation limits Three of the four VOCs were further qualified as probable blank 

contanunation after completion of the QA/QC review 

Arsenic, beryllium, lead and nickel concentrations were reported above applicable MCLs 

in three of the four groundwater quality samples collected from the unconsolidated matenal The 

beryllium concentrations in P-4 and P-22, and the lead concentrations in all three water quality 

samples were qualitied after the QA/QC review as estimated concentrations Chronuum in P-4 

exceeds its MCL The reported thallium concentrations in P-2 and P-4 exceed its MCL 

However the reported thallium concentrations in P-2 and P-4 were qualified as estimated 

concentrations after QA/QC review Reported concentrations of iron, manganese, sulfate total 

dissolved solids (TDS) and turbidity in all four water quality samples collected from the 

unconsolidated matenal piezometers exceed secondary maximum contanunant levels (SMCLs) 

The absence of organic analytes above quantitation limits indicates that the 

unconsolidated material water-beanng honzon at the southem toe is not affected by organic 

matenals disposed of at the site Inorganic parameters analyzed suggest that landflll leachate 

may be marginally affecting the groundwater in this water-beanng honzon In addition several 

inorganic constituents indicate that the unconsolidated horizon is probably affected by acid mine 

drainage (AMD) 

One groundwater quality sample and a duplicate water quality sample were collected 

from monitonng well MW-llB completed in the Benwood Limestone Formation The 

laboratory data indicate that no VOCs SVOCs, or PAHs were detected above MCLs Carbon 

disulfide was detected in the water quality samples at an estimated concentration below the 

quantitation limit Concentrations of methylene chlonde and acetone were also reported in the 

samples but were qualified as probable blank contamination after completion of the QA/QC 

review Estimated concentrations of thallium in the Benwood Limestone water quahty samples 
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exceed its MCL no other reported metal concentrations exceed MCLs Reported concentrations 

of iron manganese, sulfate, TDS, and turbidity in the water samples, exceed SMCLs Chlonde 

concentrations suggest that landflll leachate may be marginally influencing water quality in the 

Benwood Limestone water-beanng honzon The concentrations of iron, sulfate, manganese, and 

TDS suggest that the groundwater in the Benwood Limestone may be affected by acid nune 

drainage 

Three groundwater quality samples were collected from monitonng wells completed in 

the Redstone Limestone horizon at the southem toe of the BRL The laboratory data indicate 

that no VOCs PAHs or SVOCs were detected above MCLs Three VOCs were detected below 

quantitation limits and were qualified as probable blank contamination after completion of the 

QA/QC review B2EHP was detected below its quantitation limit and its MCL, in all three water 

quality samples collected from the Redstone Limestone wells Concentrations of lead in MW-

17C and thallium in MW-15C exceed their respective MCLs However, after completion of the 

QA/QC review the lead and thallium concentrations were qualified as being estimated 

concentrations Iron manganese, sulfate, TDS and turbidity concentrations in all three of the 

water quality samples exceed their SMCLs Chlonde concentrations suggest that landflll 

leachate may be marginally influencing water quality in the Redstone Limestone water beanng 

honzon The concentrations of sulfate manganese iron and TDS suggest that the groundwater 

in the Redstone Limestone may be affected by acid nune drainage 

In conclusion, water quality data from piezometers and monitoring wells at the southem 

toe of the BRL indicate that landflll leachate may be marginally affecting water quality in the 

unconsolidated matenal Benwood Limestone and Redstone Limestone honzons Apparently, 

historical municipal and industnal waste disposal activities are not affecting groundwater in 

these three water-beanng horizons significantly Groundwater quality in the unconsolidated 

matenal west of seep L-4 the Benwood Limestone, and the Redstone Limestone honzons 

appears to be affected by acid mine drainage 
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10 Introduction 

This report documents the results of the 1997 intenm groundwater monitonng conducted 

at the Buckeye Reclamation Landfill (BRL) The work was conducted in accordance with the 

intenm groundwater monitonng plan presented in the Apnl 22, 1997 conespondence from 

George Gleich, BRL Project Coordinator to the U S Environmental Protection Agency (EPA) 

The intenm groundwater monitonng plan was approved by the EPA and the Ohio EPA by letter 

dated Apnl 23, 1997 The field activities were conducted in accordance with the scope of work 

presented in the June 10, 1997 proposal from Environmental Strategies Corporation (ESC) to 

George Gleich, and subsequently subnutted to the EPA on June 12 1997 The EPA and Ohio 

EPA approved ESCs proposal by conespondence dated July 15 1997 The protocols used 

dunng the interim groundwater monitoring activities were the same as those in the EPA-

approved RD Work Plan (October 15 1992) for the Supplemental Hydrogeologic Smdy which 

was completed by ESC dunng December 1992 A representative of the Army Corp of Engineers 

(ACOE) visited the site on September 23 1997 during the groundwater sampling activities 

11 Scope and Purpose of Study 

The purpose of the intenm groundwater monitonng is to collect annual groundwater 

quality samples and measure groundwater levels from piezometers and monitoring wells 

installed in the vicinity of the southem toe at the BRL Groundwater quality samples and water 

levels were collected from piezometers P-IB P-2 P-4 and P-22 installed in the unconsolidated 

matenal monitonng well MW-1 IB completed in the Benwood Limestone and monitonng wells 

MW-15C, MW-16C and MW-17C installed in the Redstone Limestone In addition a water 

level measurement was collected for piezometer P-13 which was completed in the 

unconsolidated matenal east of Kings Run 

The collected groundwater quality samples were analyzed for the constituents described 

on Table 2 of the EPA approved Apnl 22 1997 Ground Water Monitoring Plan Summary 

(Appendix A) Water quality analyses were performed by Ceimic Corporation, an EPA Contract 

Laboratory Program (CLP) member Ceimic is also certified to perform Ohio sanitary landfill 

analyses 
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The water level data were used to constmct groundwater contour maps and to determine 

groundwater flow directions in the unconsolidated matenal and the Redstone Limestone water-

beanng honzons in the vicinity of the southem toe at the BRL 

12 Intenm Groundwater Monitoring 

The results of the intenm groundwater monitonng conducted during September 1997 

are presented m this report in accordance with the approved scope of work ESC collected 

groundwater quality samples and measured water levels in five piezometers and three monitonng 

wells between September 22 and 24,1997 

This report provides a summary and evaluation of the hydrologic (i e water levels and 

groundwater flow directions) and analytical (i e groundwater quality) data collected dunng the 

1997 intenm groundwater monitonng activities Groundwater contour maps for the 

unconsolidated matenal and the Redstone Limestone, in the vicinity of the southem toe are 

presented based on water level data collected dunng September 1997 

1 3 Site Location and Description 

The BRL site is part of a 658-acre tract of land located off State Route 214 

approximately 4 miles southeast of St Clairsville and 1 2 miles south of Interstate 70 in sections 

20 and 21 (Township 6 North Range 3 West) Richland Township Belmont County Ohio 

(Figure 1-1) Interstate 470 is located just south of the landfill access roadway and 

approximately 3,000 feet north of the landfill area The BRL site is situated on the westem side 

of the Kings Run drainage ravine, it is bordered by Kings Run to the east and Unnamed Run to 

the west Kings Run flows to the south and empties into Little McMahon Creek west of the 

village of Neffs, Ohio The BRL landflll extends approximately 3 700 feet north to south and is 

approximately 500 to 1 000 feet in width The BRL site occupies approximately 100 acres of the 

658 acre tract of land 

Property adjacent to the east and west is hilly and mostly forested West of the site and 

Unnamed Run is Ebbert Road Along this road are farms and farther west a surface mine 

operation To the south the land is forested along the steeper slopes and cleared for residential 

development along the local stream valleys and roadways There is additional farmland north 

and northeast of the BRL 
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The ongmal topography of the valley of Kings Run and the ndge to the west has been 

altered by nune refuse disposal and landfill operations Underground nuning activities occuned 

beneath portions of and adjacent to the 658-acre property until approximately 1940 Until about 

1950, the site was a disposal area for nune refuse Mme refuse from the processed coal was 

disposed of on the ndge west of Kings Run and in the Kings Run drainage ravine The BRL area 

was licensed as a public solid waste landfill in 1971 by the Belmont County Health Department 

(BCHD) and was operated until April 1991 under the name of Buckeye Reclamation Landflll or 

the Belmont County Landfill The BRL is located on property owned by Ohio Resources 

Corporation As a public landflll, the facility accepted general trash, mbbish and nonhazardous 

waste from municipalities and villages in the local Belmont County area 

The BRL also accepted industnal sludges and liquid wastes These wastes were received 

between 1976 and 1979 and deposited m or near the identified waste pit The waste pit was a 

small impoundment located in the northem section of the landflll area 

In the early 1980's the U S EPA and Ohio EPA conducted prelinunary investigations to 

determine whether potential risks were posed by the BRL to public health and environment The 

BRL site was placed on the National Pnonties List (NPL) in October 1984 Since then 

numerous studies have been conducted to characterize site conditions 

14 Remaining Sections of Report 

The following sections of this 1997 Intenm Groundwater Monitoring Report include 2 0 

Hydrogeologic Methods 3 0 Hydrogeologic Investigation Results 4 0 Groundwater Sampling 

Procedures and Results 5 0 Conclusions and 6 0 References All tables figures and appendices 

are included with this report 
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2 0 Hydrogeologic Methods 

Groundwater quality samples and water levels were collected from four piezometers (P-

IB, P-2 P-4 and P-22) and four momtonng wells (MW-llB, MW-15C, MW-16C, and MW-

17C) mstalled m the vicinity of the southem toe area A water level was also collected from one 

additional piezometer (P-13) located east of Kings Run The locations of the interim 

groundwater monitonng piezometers and monitonng wells are presented on Figure 2-1 The 

piezometers and monitonng wells from which water quality samples or water levels were 

collected were re-surveyed by a registered and licensed Ohio surveyor for vertical elevations 

dunng October 1997 The methods used to conduct the 1997 intenm groundwater monitonng 

were the same as those used dunng the Supplemental Hydrogeologic Study (1992) the 

Additional Hydrogeologic Investigation (1993) and the Southem Toe Hydrogeologic 

Investigation (1996) as approved by the EPA 

Piezometers P-IB, P-2, P-4, and P-13 were installed in the unconsolidated material by 

ESC dunng the 1992 Supplemental Hydrogeologic Study Monitonng wells MW-15C MW-

16C and MW-17C were completed in the Redstone Limestone Formation by ESC during the 

Southern Toe Hydrogeologic Investigation (1996) ESC also installed piezometer P-22 in the 

unconsolidated matenal at the southem toe during the Southem Toe Hydrogeologic 

investigation The Benwood Limestone Formation monitonng well (MW-llB) was installed 

dunng the Remedial Investigation/Feasibility Study (RI/FS) hydrogeologic investigations 

21 Decontamination Procedures and Investigation Derived Waste Handling 

Rinsewater generated dunng the equipment decontamination process was collected in a 

5-gallon bucket and transported to an onsite tank for temporary storage pending characterization 

and subsequent disposal All purge water removed from the piezometers and monitonng wells 

before collection of the groundwater quality samples was transported from the wellhead area and 

placed in the onsite storage tank All personal protective equipment (PPE) used during the 

interim groundwater monitoring field activities was placed in a metal dmm and labeled The 

onsite water storage tank and the PPE dmm remain onsite and are located near the waste pit area 

as in previous investigations 
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2 2 Groundwater Measurements 

On September 22, 1997, water levels were measured m piezometers (P-IB P-2 P-4, P-

13, and P-22) and momtonng wells (MWll-B, MW-15C, MW-16C, and MW-17C) in the 

vicinity of southem toe area The location of the piezometers and monitonng wells are presented 

on Figure 2-1 Pertinent monitonng well and piezometer constmction data, such as reference 

elevations screened interval total depth and the monitonng interval are presented in Table 2-1 

2 3 Surveymg 

The vertical elevations of the five piezometers and four monitonng wells sampled dunng 

the 1997 intenm groundwater monitonng were re-surveyed by Jack A Hamilton & Associates 

Inc of Steubenville Ohio Elevations of the monitonng wells and piezometers were recorded 

for the northem side of the outer protective casing, the inner polyvinyl chlonde (PVC) casing 

and ground level Vertical elevation data are presented in Table 2-1 The intenm groundwater 

monitonng piezometers and monitonng wells were re-surveyed to determine whether the 

reference elevation (i e top of PVC casing) had been affected by settlement of the 

unconsolidated material after installation of the monitonng wells or piezometers 
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3 0 Hydrogeologic Investigation Results 

3 1 Results of Groundwater Level Measurements 

Water levels measured in the piezometers and monitonng wells on September 22 1997 

are presented in Table 2-2 In general the 1997 measured groundwater levels declined in the 

unconsolidated matenal piezometers from groundwater levels measured on July 8 1996 

Groundwater elevations in the Redstone Limestone increased from those measured in the 

monitonng wells on July 8 1996 

3 2 Hydrogeology of Southem Toe Area 

3 2 1 Unconsolidated Matenal 

Groundwater elevations recorded dunng the September 1997 intenm groundwater 

monitonng for the unconsolidated material range from a minimum of 842 53 feet MSL in P IB 

to a maximum of 946 06 feet in P-13 (Table 3-1) The infened groundwater contours for the 

unconsolidated matenal based on the September 1997 data, are shown on Figure 3 1 The water 

level data mdicate that groundwater flow through the unconsolidated matenal migrates toward 

the seep L-4 discharge point 

3 22 Benwood Limestone 

The groundwater elevation recorded dunng September 1997 for the Benwood Limestone 

(MW-1 IB) was detenmned to be 916 27 feet MSL (Table 3-1) and is presented on Figure 3-2 

Groundwater elevation contours for the Benwood Limestone Formation were not developed 

because only one groundwater elevation from the formation was collected dunng the intenm 

groundwater monitonng activities 

3 23 Redstone Limestone 

Groundwater elevations and top of PVC casing reference elevations and depth to water 

measurements from momtonng wells MW-15C MW-16C and MW-17C are presented in Table 

3-1 Groundwater elevations recorded during September 1997 ranged from a minimum of 

798 90 feet MSL in MW-17C to a maximum of 812 70 feet MSL in MW-15C The infened 

groundwater elevation contours for the Redstone Limestone Formation in the vicinity of the 

southem toe, based on the September 1997 data are shown on Figure 3-3 
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Factors which may influence the direction of groundwater flow in the Redstone 

Limestone include the presence or absence of fractures bedding planes, fracture density, conduit 

porosity and hydraulic conductivity Because of these factors the direction of groundwater flow 

in any specific bedrock honzon may be locally different than that depicted on a groundwater 

contour map 
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4 0 Groundwater Sampling Procedures and Results 

4 1 Samplmg Location and Parameters 

Groundwater quality samples from four piezometers and four monitonng wells were 

collected between September 22 and 24, 1997, in accordance with the EPA-approved intenm 

groundwater momtonng plan 

Before sampling was initiated at each piezometer or momtonng well ESC inspected the 

monitoring well or piezometer to be sampled and measured the depth to water and total depth 

with an electronic water level indicator The probe and the tape of the water level indicator were 

decontanunated with deiomzed water after each use Each piezometer or well was monitored 

when first opened with a photoiomzation detector (PID) equipped with an 11 7 eV lamp to 

measure for the presence of organic vapors No organic vapor concentrations above ambient 

background levels were detected from the monitonng wells or piezometers 

The collected groundwater quality samples were analyzed using contract laboratory 

program (CLP) protocols U S EPA SW-846 methods and quality assurance/quality control 

(QA/QC) procedures The collected groundwater quality samples were analyzed by Ceimic for 

the constituents listed in Table 2 of Appendix A The constituent list includes volatile organic 

compounds (VOCs), polycychc aromatic hydrocarbons (PAHs) and the semi-volatile compound 

(SVOC) bis-(2-ethylhexyl)phthalate (B2EHP) total and dissolved metals, and the inorganic 

parameters alkalinity, ammonia nitrogen, chemical oxygen demand (COD) chlonde nitrate and 

nitrite nitrogen pH, specific conductance sulfate, total dissolved sohds (TDS) and turbidity in 

accordance with Ohio EPA Solid Waste Regulations 3745-27-10 and regulatory agency requests 

The VOCs, PAHs and B2EHP constituents were analyzed by U S EPA CLP Statement of Work 

(SOW) for Organics, OLMOl 9 The metals were analyzed by EPA CLP SOW for inorganics 

ILM03 0 The inorganic parameters were analyzed by EPA Methods SM 2320B 350 1 410 4, 

9056,9056,9056,150 1 1201,9056 160 1 and 180 1 respectively 

Sample containers for VOCs, total and dissolved metals ammonia and COD were 

received from the laboratory with the appropriate preservative All sample coolers were 

maintained at 4 degrees C and transported to the analytical laboratory by an ovemight delivery 

service In addition to the laboratory analysis listed above the groundwater samples were 

analyzed in the field for the following parameters 
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• temperature 

• pH 

• specific conductance 

• turbidity 

• total alkalinity 

4 2 Sampling Procedures 

After recording the depth to water and total depth of each monitonng well or piezometer 

the purge volume necessary to remove three well volumes was calculated All purge water was 

placed in plastic 5-gallon containers, transported from the wellhead and placed in the onsite 

temporary storage tank 

The piezometers and monitonng wells were purged using dedicated PVC bailers New 

and unused nylon rope was attached to the bailer when purging and dedicated to either the 

piezometer or monitonng well for sample collection The volume of groundwater purged from 

each piezometer or monitonng well was recorded on groundwater monitonng data log forms 

Field measurements of temperature pH and specific conductance were recorded from the 

prepurge beginning nudpomt and final volumes of the purge process to ensure that these 

parameters stabilized before groundwater quality samples were collected In addition turbidity 

and total alkalinity measurements were recorded from the final purge volume The field 

parameter measurements were recorded on groundwater monitonng data log forms and are 

mcluded as Appendix B A Honba U-10 water quality meter was used to measure pH 

temperature specific conductance and turbidity A Hach Model AL-AP MG-L alkalinity field 

test kit was used for determining the total alkalinity The field measurements collected from the 

final purge volume are presented in Table 4-1 

After the monitoring well or piezometer was purged groundwater quality samples for 

laboratory analysis were collected with a new dedicated Teflon bailer VOC samples were 

collected within 2 hours of purging the monitonng well or piezometer in accordance with the 

agency approved RD Work Plan protocols Groundwater quality samples collected for total and 

dissolved metal analysis were flltered in the field using a Masterflex pump Teflon tubing and 
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0 45-nucron filters The collected groundwater quality samples were packed in iced coolers and 

forwarded via ovemight delivery to the analytical laboratory 

4 3 Samplmg Results 

The analytical results for the groundwater quality samples collected dunng the 1997 intenm 

groundwater monitoring are presented in Tables 4-2 4-3 and 4-4 by water-bearing honzon 

These tables summanze the results that were detected above the quantitation limit of the 

analytical method or estimated concentrations below the quantitation limits A separate table 

with results for all of the parameters analyzed and the detection limits for each constituent is 

presented in Appendix C The QA/QC report prepared after reviewing the analytical data is 

presented in Appendix D The raw analytical data provided by the laboratory are available upon 

request A discussion of the sampling results for each water-beanng unit is presented in the 

following sections 

43 1 Unconsolidated Material 

The analytical results for the groundwater quality samples collected from the four 

piezometers screened in the unconsolidated water-bearing honzon are presented in Table 4 2 

No VOCs were detected in the groundwater quality samples collected from the unconsolidated 

matenal piezometers above quantitation limits of the analytical method with the exception of 

acetone in P-4 The reported concentration of acetone was further qualified as probable blank 

contamination after completion of the QA/QC review 

No PAHs were detected above the quantitation hnut of the analytical method in the four 

water quality samples collected from the unconsolidated material water-beanng honzon 

Total arsenic banum, beryllium, calcium chromium, cobalt copper iron magnesium 

manganese nickel potassium thallium vanadium and zinc were detected above the quantitation 

limit of the analytical methods in the groundwater quality samples 

Dissolved antimony, arsenic, beryllium, cadmium cobalt, copper, iron, lead, magnesium, 

manganese nickel potassium, silver, sodium, thallium, vanadium, and zmc were detected above 

the quantitation limit of the analytical methods in the groundwater quality samples 

Of the other inorganic parameters analyzed ammonia nitrogen concentrations ranged 

from 0 11 mg/1 in P-2 to 3 99 mg/1 in P-22, chloride was detected in all four water samples 
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ranging from 23 3 mg/1 in P-22 to 217 mg/1 in P-4, sulfate concentrations ranged from 1 320 

mg/1 in P-2 to 3,860 mg/1 in P-IB, and reported pH values for the unconsohdated matenal water 

quality samples ranged from 3 47 in P-IB to 6 41 in P-4 

The reported sulfate iron manganese, TDS, and turbidity concentrations in all four water 

quality samples collected from the unconsolidated matenal piezometers exceed SMCL's 

Field measurements were recorded dunng the intenm groundwater monitonng sampling 

event for pH temperature specific conductance, total alkalinity and turbidity These results are 

presented in Table 4-1 

43 11 Evaluation of the Unconsolidated Matenal Sampling Results 

Groundwater sampling results are provided in Table 4-2 Constituents in the 

unconsolidated matenal water-beanng honzon that exceed MCLs are presented on Figure 

4-1 

• Two VOCs (methylene chlonde and acetone) were detected at or above the 
quantitation limit of the analytical methods and both VOCs were qualified as 
probable blank contamination 

• Three VOCs (carbon disulfide, 2-butanone and 2-hexanone) were detected below the 
quantitation limit of the analytical methods and one (2-butanone) was qualified as 
probable blank contamination 

• No VOCs were detected above MCLs 

• One SVOC B2EHP was detected at estimated concentrations of 1 ug/1 (P-4) and 3ug/l 
(P-IB) which IS below its MCL of 6 ug/1 B2EHP is a common laboratory 
contanunant 

• No PAHs were detected 

• The groundwater quality samples collected from the unconsolidated water-beanng 
honzon indicate no apparent impacts from VOCs SVOCs or PAHs 

• Total arsenic beryllium lead and nickel in piezometers P-IB P-4 and P-22 exceed 
MCLs Chromium and thallium concentrations in P 4 and thallium levels in P-2 
exceed MCLs 

• No other metal constituents were above MCLs in the unconsolidated material water 
quality samples 

• Iron and manganese concentrations in all four piezometers exceed their respective 
secondary maximum contanunant levels (SMCL) of 0 3 mg/1 and 0 05 mg/1 
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• Chlonde in P-4 was near the SMCL of 250 mg/1 which indicates that solid waste 
disposal may be a^ectmg the water quality at this location 

• The low chlonde concentrations in piezometers P-IB, P-2, and P-22 suggest that 
these areas may be marginally affected by landflll leachate 

• The sulfate and TDS concentrations in all four unconsolidated matenal piezometers 
exceed their respective SMCLs of 250 mg/1 and 500 mg/1 respectively 

• Nondetectable concentrations of alkalinity, low pH values, and elevated iron, 
manganese sulfate and TDS concentrations suggest that P-IB and P-22 are being 
affected by acid mine drainage (AMD) 

• The SMCL for turbidity (1 0 NTU) was exceeded in every piezometer sampled 
during the 1997 intenm groundwater momtonng activities 

• The general absence of organic analytes above quantitation limits suggests that the 
southem toe area of the BRL is not affected by organic matenals disposed of in the 
former waste pit area 

4 3 2 Benwood Limestone 

The analytical results for the one groundwater monitoring well installed in the Benwood 

Limestone Formation (MW-llB) sampled dunng the 1997 intenm groundwater monitonng are 

presented in Table 4-3 Groundwater quality sample MW-60 was a duplicate sample collected 

from MW-1 IB for QA/QC protocols 

No VOCs were detected above the quantitation limit in the groundwater quality sample 

(MW-1 IB) or the duplicate sample (MW-60) collected from the Benwood Limestone monitonng 

well The estimated concentrations of methylene chlonde and acetone were further qualified as 

probable blank contamination after completion of the QA/QC review 

No SVOCs were detected in the two water quality samples collected from the Benwood 

Limestone honzon above the quantitation limit of the analytical methods 

Total antimony barium beryllium cadmium calcium cobalt iron lead magnesium 

manganese nickel potassium silver sodium thallium and zinc were detected above the 

quantitation limits of the analytical methods in the groundwater quality samples 

The reported estimated concentrations of thallium in MW-1 IB (3 8 ug/1) and the 

duplicate MW-60 (3 7 ug/1) exceed the MCL for thallium The MCL for thallium is 0 002 mg/1 

(2 ug/I) The reported concentrations of iron and manganese collected from the MW-llB 
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monitonng well exceed SMCLs The SMCLs for these metals are iron 0 3 mg/1 (300 ug/1) and 

manganese 0 05 mg/I (50 ug/1 

Dissolved banum, calcium, cobalt, copper, iron, lead, magnesium, manganese nickel, 

potassium, sodium, thallium, vanadium, and zmc were detected above the quantitation limit of 

the analytical methods in the groundwater quality samples collected from the Benwood 

Limestone 

Of the other inorganic parameters analyzed ammonia nitrogen concentrations ranged 

from 0 39 mg/I to 0 45 mg/1 chlonde concentrations ranged from 71 3 mg/1 to 74 3 mg/1 sulfate 

ranged from 977 mg/1 to 980 mg/1, and reported pH values for the samples were 6 67 and 6 76 in 

MW-1 IB and MW-60 respectively 

The reported concentrations of sulfate (977 mg/1) and TDS (1,840 mg/1) in MW-llB and 

the sulfate (980 mg/1) and TDS (1 870 mg/1) concentrations in MW-60 exceed SMCLs The 

SMCLs for sulfate and TDS are 250 mg/I and 500 mg/1 respectively The Benwood Limestone 

water quality samples exceed the turbidity SMCL of 1 NTU 

Field measurements were recorded dunng the groundwater quality sampling event for 

pH, temperature specific conductance total alkalinity and turbidity These results are presented 

in Table 4-1 

43 2 1 Evaluation of the Benwood Limestone Sampling Results 

Groundwater sampling results are provided in Table 4-3 Constituents in the Benwood 

Limestone water-beanng horizon that exceed MCLs are presented on Figure 4-2 

• No VOCs were detected above the quantitation limit of the analytical method 

• Three VOCs (methylene chlonde acetone and carbon disulfide) were detected below 
the quantitation limit and the first two were qualified as probable blank 
contamination 

• No VOCs were detected above MCLs 

• No SVOCs or PAHs were detected in the two water quality samples 

• The groundwater in the Benwood Limestone has at this location apparently not been 
affected by VOCs, SVOCs or PAHs 

• Estimated concentrations of thallium in MW-1 IB and the duplicate sample (MW-60) 
exceed the MCL 
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• No other metal constituents were above MCLs in the Benwood Limestone water 
quality samples 

• Iron and manganese concentrations in the Benwood Limestone water quality samples 
exceed SMCLs 

• Nitrate and nitnte nitrogen concentrations were reported as not detected in the water 
quality samples and suggests that this area is not affected by landflll leachate 

• The low chloride concentration in monitoring well MW-llB suggests that this area 
may be marginally affected by landflll leachate 

• The reported sulfate and TDS concentrations in the water quality samples exceed 
SMCLs 

• The SMCL for turbidity (10 NTU) was exceeded in the water samples collected from 
the MW-1 IB monitonng well 

• The absence of organic analytes above quantitation limits suggests that this area of 
the BRL site is not affected by organic materials disposed of in the waste pit 

• The reported iron manganese, sulfate, TDS and alkalinity concentrations suggest 
that this carbonate aquifer, in the vicinity of the MW-llB monitonng well, may be 
marginally affected by acid mine drainage 

43 3 Redstone Limestone 

The analytical results for the three groundwater monitonng wells installed in the 

Redstone Limestone Formation (MW-15C MW-16C, and MW-17C) which were sampled 

dunng the 1997 interim groundwater monitonng activities are presented in Table 4-4 

No VOCs were detected in the three Redstone Limestone water quality samples above 

the quantitation limit of the analytical methods Methylene chloride acetone and 2-Butanone 

were detected in the water quality samples below quantitation lmuts of the analytical methods 

but were qualified as probable blank contanunation after completion of the QA/QC review 

No PAHs were detected in the groundwater quality samples collected from the Redstone 

Limestone water-bearmg horizon above the quantitation limit of the analytical methods 

Concentrations of total arsenic, banum, beryllium, cadmium calcium chromium cobalt 

copper iron, magnesium manganese nickel potassium selenium silver sodium thallium 
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vanadium, and zinc were detected above the quantitation hnut of the analytical methods in the 

collected groundwater quality samples 

Total antimony, banum, berylhum, cadmium, chromium, cobalt, lead silver, sodium, 

thallium and zinc were detected in the three Redstone Limestone water quality samples at 

estimated concentrations above the quantitation hnut or were qualified as estimated after 

completion of the QA/QC review 

The estimated concentration of lead (74 ug/1) in MW-17C and the estimated thallium 

concentrations in MW 16C (2 ug/1) and MW-17C (3 3 ug/1) equal or exceed their respective 

MCLs The reported concentration of iron and manganese in all three water quality samples 

collected from the Redstone Limestone monitoring wells exceed SMCLs 

Dissolved cadmium, iron manganese, potassium, and sodium were detected above the 

quantitation limit of the analytical methods in the Redstone Limestone water quality samples 

Of the other inorganic parameters mtrate-mtrogen was detected in one (MW-17C) of the 

three Redstone Limestone water quality samples at a concentration of 2 08 mg/1, ammonia 

nitrogen concentrations ranged from 1 63 mg/1 to 2 47 mg/1, COD was detected in MW-16C and 

MW-17C at concentrations of 30 mg/1 and 1 330 mg/1 respectively chlonde concentrations were 

detected in all three samples ranging from 68 9 mg/1 to 120 mg/I sulfate was detected at 

concentrations ranging from 1 400 mg/1 to 2 850 mg/I TDS concentrations ranged from 2,480 

mg/1 to 4 420 mg/1 reported pH values ranged from 6 3 to 7 22, and turbidity ranged from 80 5 

NTUs to 1,240 NTUs 

The reported sulfate and TDS concentrations in all three water quahty samples collected 

from the Redstone Limestone monitonng wells exceed SMCLs 

43 3 1 Evaluation of the Redstone Limestone Sampling Results 

Groundwater sampling results are provided in Table 4-4 Constituents that exceed MCLs 

detected in the Redstone Limestone water quality samples are presented on Figure 4-3 

• No VOCs were detected above the quantitation limit of the analytical methods 

• Four VOCs (methylene chloride, acetone, 2-butanone, and 2-hexanone) were detected 
below the quantitation limit three of these were qualified as probable blank 
contamination 

• No VOCs were detected above MCLs 
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• No PAHs were detected above the quantitation limit of the analytical methods 

• One SVOC (B2EHP) was detected in the water quality samples at estimated 
concentrations ranging from 2 ug/1 to 4 ug/1, which are below the MCL of 6 ug/1 

• No other SVOCs or PAHs were detected above MCLs 

• Groundwater in the Redstone Limestone water-bearing honzon in the vicinity of the 
southem toe has apparently not been affected by VOCs SVOCs or PAHs 

• The estimated concentration of lead (74 ug/1) in MW-17C and the estimated 
concentrations of thallium in MW-17C (3 3 ug/1) and MW-16C (2 ug/1) equal or 
exceed MCLs 

• Iron and manganese concentrations in all three Redstone Limestone monitoring wells 
exceed SMCLs 

• No other metal constituents were detected above MCLs or SMCLs in the Redstone 
Limestone water quality samples 

• The low chloride concentrations in monitoring wells MW-15C MW 16C and MW-
17C suggest that these areas may be marginally affected by landfill leachate 

• Alkalinity concentrations and pH values in the water quality sample collected from 
the three monitonng wells suggests that the Redstone Limestone is buffered by the 
carbonate bedrock 

• Sulfate and TDS concentrations exceed SMCLs in all three groundwater quality 
samples 

• The absence of organic analytes above quantitation limits suggests that the Redstone 
Limestone in the vicinity of the southem toe has not been affected by organic 
matenals disposed of in the waste pit 

Sulfate, iron, manganese and TDS concentrations suggest that the Redstone 
Limestone monitoring wells may be influenced by acid mine drainage 
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4 4 Quality Assurance/Quahty Control 

4 4 1 Chenucal Analyses and Ouahtv Assurance Protocols 

Chenucal analyses of groundwater samples collected dunng the 1997 intenm 

groundwater monitonng were performed using CLP and other EPA-approved methods and 

protocols included in SW-846 (3'*' Edition) or other EPA manuals or promulgated regulations 

The groundwater quality samples were collected and analyzed in accordance with the Quality 

Assurance Project Plan (QAPP) Revision 2 as approved by the U S EPA on November 25, 

1992 with respect to the RD Work Plan and the Supplemental Hydrogeologic Study 

Ten percent of all samples collected during the field activities for laboratory analyses 

were duplicated During the 1997 interim groundwater monitonng sampling event one duplicate 

groundwater quality sample (MW-60) was collected from monitonng well MW-llB Water 

quality sample MW-60 was submitted blind to the laboratory Intemal laboratory duplicates 

were also analyzed at the rate of 1 per every 10 samples subnutted for analysis 

The accuracy of analytical techniques and mstmment calibration was monitored through 

the use of calibration standards Quality control (QC) checks including the analysis of one field 

blank and a tnp blank provided with each batch of sample containers to the laboratory, were used 

to ascertain the integnty of analyses Methylene chlonde acetone, and 2-butanone which are 

common laboratory contaminants were detected in the field blank and the tnp blanks Therefore 

these analytes were qualified as attributable to probable blank contamination in the data tables 

These qualifications did not affect the overall quality or assessment of the analytical data 

Sample matrices were examined to evaluate their effect on the analytical protocol One 

matrix spike/matnx spike duplicate (MS/MSD) sample was analyzed in conjunction with the 

1997 intenm groundwater monitoring The MS/MSD sample was analyzed for CLP parameters 

only (Level IV sample) Matnx spike recovenes laboratory duplicate precision, and ICP senal 

dilutions were outside QC limits for several reported metals This resulted in qualifying the 

appropnate metals results as estimated concentrations in the data tables However, these 

qualifications did not affect the overall quality or assessment of the analytical data 

Laboratory QC reference samples were integrated into the analytical scheme to assess 

accuracy All field and laboratory QC samples were analyzed according to the method protocols 

as regular samples including all spikes dilutions and processing All QC samples were 

evaluated based on the CLP or other EPA accepted criteria of the relevant analytical level 
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442 Data Validation 

All samples obtained and analyzed were subjected to data validation using the QA/QC 

cntena specified in the EPA's guidance documents for data validation or the specific analytical 

method Data validation was accomplished by Ceinuc Corporation's Quality Assurance (QA) 

Officer and the QA Officer of ESC All laboratory data were validated by ESCs QA Officer 

using ongmal laboratory reports Ceinuc produced data reports that allowed for validation by 

including all CLP deliverables or QA/QC deliverables for the relevant analytical method 

Appropnate equations for precision accuracy (bias) and completeness were used for all 

analyses The data reporting packages were reviewed thoroughly by ESC s QA Officer 

The data validation process involved a review of mstmment calibration procedures 

mstmment tuning and performance holding times blanks MS/MSD interference in analytical 

detemunations compound identification system performance venfymg calculations and data 

assessment Cntena for accepting and rejecting data was based on EPA s Functional Guidelines 

for the Evaluation of Organic and Inorganic Analysis (EPA, 1988) or the QA/QC cntena for the 

relevant analytical method 

A preliminary review was performed by ESC to venfy that all necessary paperwork 

(chain of custody s traffic reports analytical reports laboratory personnel signatures) and 

deliverables were present A detailed QA review was performed by ESC to venfy the qualitative 

and quantitative reliability of the data as they were presented This review included a detailed 

review and interpretation of all data generated by Ceinuc 

Based on the review of the analytical data an organic and inorganic QA report was 

prepared and is provided in Appendix D The report consists of a general introduction section 

followed by qualifying statements that were taken into consideration for the analytical results 

used in the tables Based on the QA review, qualifier codes were placed next to specific sample 

results on the sample data tables These qualifier codes serve as an indication of the qualitative 

and quantitative reliability of the data A glossary of data qualifiers is also included 

Based on the QA/QC review, detected VOCs and metals were qualified as probable blank 

contamination or estimated concentrations The analytical data as qualified, are of acceptable 

quality and are usable for the purpose of assessing the potential groundwater contamination at 

the BRL site 
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50 Conclusions 

This section summanzes the key results of the 1997 intenm groundwater monitonng 

completed dunng September 1997 at the BRL site 

5 1 Groundwater Flow Directions 

One goal of the intenm groundwater monitonng was to measure water levels in the 

unconsolidated matenal water-bearing horizon the Benwood Limestone Formation and 

Redstone Limestone Formation for detemumng and evaluating groundwater flow directions To 

accomplish this groundwater elevations were measured in five unconsolidated matenal 

piezometers one monitoring well installed in the Benwood Limestone and three monitoring 

wells installed in the Redstone Limestone Based on the groundwater elevation data collected 

dunng September 1997 groundwater contour maps for the unconsolidated material and the 

Redstone Limestone were constmcted A groundwater contour map for the Benwood Limestone 

could not be constmcted because only one measurement location was included in the interim 

groundwater monitoring 

Based on the September 1997 water levels measured in the unconsolidated material 

piezometers groundwater in the unconsolidated matenal at the southem toe of the BRL site 

converges toward the seep L-4 discharge Groundwater in the unconsolidated matenal west of 

seep L-4 flows southeast towards the former Kings Run valley 

Groundwater flow in the Redstone Limestone Formation is toward the south-southeast 

based on the 1997 data from the three monitonng wells The groundwater flow direction is 

further supported by the known dip of the bedrock to the southeast 

5 2 Groundwater Quality of Unconsohdated Material Horizon 

Groundwater quality samples were collected from four piezometers completed in the 

unconsolidated material at the southem toe of the BRL Based on the analytical data no VOCs 

PAHs SVOCs with the exception of B2EHP were detected in the water quality samples above 

MCLs B2EHP is a common laboratory contaminant Arsenic beryllium and nickel 

concentrations in P-IB, arsenic chromium and nickel concentrations in P-4, and arsenic and 

nickel concentrations in P-22 exceed applicable MCLs The reported concentrations of iron. 
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manganese, sulfate, TDS, and turbidity in all four sampled unconsolidated matenal piezometers 

exceed applicable SMCLs Low chlonde concentrations suggest that the unconsolidated water-

beanng honzon at the southem toe may be marginally affected by landfill leachate 

Nondetectable alkalinity concentrations and elevated iron, sulfate, and manganese results 

indicate that groundwater in the unconsolidated matenal west of seep L-4 may be affected by 

acid mine drainage The absence of organic analytes above quantitation limits suggests that 

organic matenals disposed of in the waste pit area are not migrating offisite through the 

unconsolidated material at the southem toe of the BRL 

5 3 Groundwater Quahty of the Benwood Limestone 

One groundwater quality sample and a duplicate water quality sample were collected 

from the MW-llB Benwood Limestone monitonng well, this well was installed along the 

eastem margin of the BRL site during the RI/FS investigation 

Based on the analytical data no VOCs PAHs SVOCs or metals were detected in 

the water quality samples above MCLs Thallium concentrations in the two water samples 

exceed the applicable MCL of 0 002 mg/1 however these reported concentrations were qualified 

as estimated concentrations after completion of the QA/QC review Concentrations of iron 

manganese sulfate TDS and turbidity exceed applicable SMCLs in both Benwood Limestone 

water quality samples Low chlonde concentrations suggest that this area is only marginally 

affected by landfill leachate Low iron sulfate and manganese concentrations suggest that this 

area is only marginally affected by acid nune drainage The absence of organic analytes above 

quantitation limits suggests that organic matenals disposed of in the waste pit area are not 

migrating offsite through the Benwood Limestone aquifer in this general area of the BRL 

5 4 Groundwater Quality of the Redstone Limestone 

Three water quality samples were collected from the Redstone Limestone monitoring 

wells installed across the southem toe and analyzed for the constituents listed in the approved 

interim groundwater monitonng plan These Redstone Limestone monitoring wells were 

installed at the southem toe dunng the 1996 southern toe investigation 

Based on the analytical data, no VOCs, PAHs, or SVOCs were detected in the water 

quality samples above MCLs Methylene chlonde acetone and 2-butanone were detected below 
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their quantitation lmuts and were attnbuted to blank contanunation B2EHP was the only SVOC 

detected in all three water quality samples, and it was at estimated concentrations below its 

MCL, B2EHP IS a common laboratory contaminant Concentrations of lead in MW-17C and 

thallium in MW-16C exceed applicable MCLs, however, both reported concentrations were 

qualified as estimated concentrations after completion of the QA/QC review Reported 

concentrations of iron, manganese, sulfate TDS, and turbidity in all three sampled Redstone 

Limestone monitonng wells exceed SMCLs Low chloride concentrations in the groundwater 

monitonng wells indicate that the Redstone Limestone horizon at the southem toe of the BRL 

may be marginally affected by landflll leachate Concentrations of iron sulfate manganese and 

TDS suggest that the Redstone Limestone Formation may be affected by acid mine drainage 

The absence of organic analytes above quantitation limits suggests that organic materials 

disposed of in the waste pit area are not migrating offsite and that the Redstone Limestone 

honzon has not been adversely affected by the landfill activities 
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Table 2-1 

Construction Data for Piezometers and Monitoring Wells 
Intenm Groundwater Momtormg 

Buckeye Reclamation Landfill 
Belmont County, Ohio 

Monitonng Well/ 
Piezometer 

Unconsolidated 
P IB 
P 2 
P 4 
P13 
P22 

Benwood Limestone 
MW IIB 

Redstone Limestone 
MW 15C 
MW 16C 
MW 17C 

Surface 
Elevation 
(ftflWSL) 

850 6 
852 0 
873 7 
9610 
8612 

936 6 

852 0 
8514 
860 5 

Top of Casing 
Elevation 

(ttmsu 

853 02 
853 11 
875 61 
963 21 
863 54 

937 90 

854 61 
853 66 
863 30 

Total 
Dentil rft)(a> 

29 31 
15 13 
25 30 
19 42 
32 00 

34 40 

54 30 
49 40 
67 66 

Momtoring 
Interval (ft)(b) 

24 5 26 5 
110 130 
13 0 23 0 
130 180 
190 215 

17 0 32 0 

290 520 
34 8 46 5 
47 0 65 5 

WeU 
Diameter (in) 

2 
2 
2 
2 
2 

2 

2 
2 
2 

a/ Measured from top of PVC casmg 
b/ Measured from ground surface 
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Table 3 1 

Water Table Elevations for Piezometers and Monitoring Wells 
Buckeye Reclamation Landfill 

Belmont County, Ohio 
September 22,1997 (a) 

Well/ 

Piezometer 

Unconsohdated Matenal 

P IB 

P 2 

P 4 

P 13 

P22 

Benwood Limestone 

MW UB 

Redstone Limestone 

MW 15C 

MW 16C 

MW 17C 

Top of PVC 

Casing Klmtion 

853 02 

853 11 

875 61 

963 21 

863 54 

937 90 

854 61 

853 66 

863 30 

Deptii til 

Water (ft) fb) 

1049 

3 63 

1184 

14 15 

17 25 

2163 

4191 

4120 

64 40 

Water Table 

Elevation 

842 53 

849 48 

863 77 

949 06 

846 29 

916 27 

812 70 

812 46 

798 90 

a/ All elevations m feet above mean sea level 
b/Top of PVC casing 
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Table 4 1 

Fmal Field Measurements 
Piezometers and Monitoring Wells 

Buckeye Reclamation Landfill 
Belmont County, Ohio 

September 22-24,1997 

Well/Piezometer 

Unconsolidated 
P IB 
P 2 
P 4 
P22 

Temperature 
(°C) 

124 
138 
14 6 
14 0 

Specific 
Conductivity 

(ms/cm) 

3 82 
271 
3 37 
3 72 

eH 

3 72 
6 26 
5 87 
4 62 

Turbidity 
(NTU) 

390 
490 

>1000 
999 

Total 
Alkalinity 

(mg/I) 

<20 
820 

>1000 
40 

Benwood Limestone 
MW UB 13 7 2 08 7 23 53 440 

Redstone Limestone 
MW 15C 
MW 16C 
MW 17C 

13 7 
14 6 
14 0 

3 80 
3 90 
3 07 

6 22 
5 82 
6 74 

04 
91 
97 

620 
740 
760 
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Table 4 2 

Groundwater Sampling Results Unconsolidated Material 
Buckle Redamation Landflll 

Belmont County Ohlo(ueA)(a) 
September 22 24 1997 

Compound 
VOCs 
Methylene Chlonde 
Acetone 
CaitxHi Disulfide 
2 Butanone 
2 Hexanone 

SVOCs 
Bis(2-elhylhexyl)phthalate 

Total Metals (ug/1) 
Antimony 
Arsenic 
Banum 
BeryUium 
Cadmium 
Calcium 
Chronuum 
Cobalt 
Copper 
Iron 
U4)d 
Magnesium 
Manganese 
Nickel 
Potassium 
Sliver 
Sodium 
lliaUium 
Vanadium 
Zmc 

Dissolved Metals (ug/I) 
Antimony 
Arsemc 
Barium 
Berylhum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thalhum 
Vanadium 
Zinc 

P I B 

SBJ 
SBJ 
1 J 
2BJ 
1 J 

3 J 

I 7 U J 
6S6 
37 6 J 
9 3 

2 U 
377000 

19 6 
88 6 
1071 

595000 
21 3 J 

59400 
2630 

370 
16700 

3 6 J 
122000 J 

15U 
57 3 
1560 

31 
52 8 
12 1 ) 
86 

8U 
348000 J 

183J 
845 
4 8 1 

546000 
2011 

55600 J 
2470 

354 
15000 

3 5 J 
114000 

8 9 J 
613 
1490 

Other Analytical Parameters (mg/I) 
Alkalimty 
Ammonia niuogen 
Chemical oxygen demand 
Chlonde 
Nmate mtrogen 
Nitnle nitrogen 
pH (units) 
Specific Conductance (umhos/cm) 
Sulfate 
Total dissolved solids 
Tuibidity (NTU) 

2 U 
3 71 
111 

85 8 
01 U 
01 u 

3 47 
4150 
3860 
5400 

46 

o 
4BJ 
3BJ 
5 U 

10 U 
10 U 

10 U 

I7UJ 
3 2 U 

28 8 J 
0 3 U 

049 U 
382000 

6 5 U 
7 U 

3 8 U 
1590 

4 4 J 
112000 

724 
107 J 

1240 J 
1 1 U 

1240001 
3 5 J 
5 3 U 

17 9 J 

17U 
3 2 U 

208J 
17J 

064J 
35?onoi 

1941 
7 U 

3 8 U 
63 3 J 
2 5 J 

99700 J 
472 
9 9 1 

1350/ 
1 1 U 

114000 
15U 
5 3 U 

8 J 

696 
Oi l 
15 6 
92 3 
01 
01 

623 
2750 
1320 
2360 

99 

£d 
4BJ 

16 BJ 
5 U 

10 U 
10 U 

1 J 

18UJ 
143 
979 
4 7 J 
131 

616000 
121 
611 
168 

157000 
102 J 

172000 
7380 
1070 

24200 
1 6 J 

221000 J 
12 7 
108 
697 

17U 
26 8 
197 J 
0 3 U 
0 4 U 

445000 J 
65 UJ 

1471 
3 8 U 

21400 
4 3 J 

151000 1 
5920 

71 
31I0J 

1 1 U 
240000 

35 J 
5 3 U 
12 1 

1080 
1 1 

850 
217 

Oil 
01 U 

641 
3680 
1670 
3480 
4600 

EJi 
3BJ 
SBJ 
1 J 

10 U 
10 U 

10 U 

2 8 J 
74 5 
141 J 
45 J 

2U 
378000 

409 
65 4 
143 

819000 
146 J 

79400 
3850 
203 

16200 
55 J 

106000 J 
1 5 U 

405 J 
847 

3 3 J 
47 7 

48 U 
6 U 
8 U 

426000 J 
130 UJ 
140 U 
76 U 

644000 
25 2 J 

87800 J 
4280 

193 J 
12700 

5 5 J 
120000 

3 4 J 
106 U 

1500 

2U 
3 99 

25 
23 3 
01 U 

0067 J 
46 

3910 
3400 
4370 
2300 

MCMfft) 

5 

6 

6 
50 

2000 
4 
5 

100 

15 

100 

2 

10 000 
1000 

500 000 

PMCM(«;) 

1000 
300 

50 

100 

500 

250 000 

65 85 

250 000 
500 000 

1 

a/ U=undetected J^esumated concentration B=probable blank contanunation 
MCL = Maximum Contaminant Level SMCL = Secondary Maximum Contanunant Level 

b/ MCLs based on EPA October 1996 standaids 
c/ SMCLs based on EPA October 1996 standaids 



Table 4-3 

Groundwater Sampling Results, Benwood Limestone 
Buckeye Reclamation Landflll 

Belmont County Ohio (ug/l)(a) 
Septembers 24 1997 

Compound 
VOCS 
Methylene Chlonde 
Acetone 
Caibon Disulfide 

M W l l B 

4BJ 
4BJ 
2 J 

tssMm 
5 B 
3BJ 
2 J 

MCLs SMCLa 

5 

Total Metals (ng/I) 
Antimony 
Banum 
BeiyUium 
Cadmium 
Calcium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Ibalhum 
Zmc 

Dissolved Metals (ug/l) 
Banum 
Calcium 
Quomium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
ThaUium 
Vanadium 
Zinc 

27 1 
21 3 J 
072 J 
0 54 J 

321000 
118J 

2020 
15J 

73800 
897 
215 J 
5980 

16J 
74700 J 

38 J 
14 7 J 

9 2 B 
283000 J 

6 5 UJ 
11 J 

5 9 J 
2800 

13UJ 
65300 J 

677 
14 5 J 

4000 J 
66700 

I 9 U 
5 3 U 
9 2 J 

17UJ 
15 6 J 
0 3 U 

057 J 
319000 

16 3 J 
2090 

3 2 J 
71900 

893 
247J 

4770 J 
12J 

72000 J 
3 7 J 

104J 

10 5 J 
302000 J 

6 SUJ 
18 J 

18 7 J 
1430 

13J 
68100 J 

713 
28 5 U 
3910 U 

69100 
17J 

12 9 J 
16 2 J 

6 
2000 

15 

100 

300 

50 

100 

500 

other Analytical Parameters (mg/I) 
AUcalimty 402 406 
Ammoma mUDgen 0 45 0 39 
Chemical oxygen demand 5 U 7 2 
Chlonde 713 74 3 
pH(umts) 667 6 76 
Specific Conductance (umhos/cm) 2060 2060 
Sulfate 977 980 
Total dissolved solids 1840 1870 
Turbidity (NTU) 23 18 2 

500 000 

250000 
65 85 

250000 
500 000 

1 

a/ U=undetected J=estimated concentration B=probable blank comaminaUon 
MCL = Maximum Contaminant Level SMCL = Secondary Maximum Contaminant Level 

b/Duphcate of MW IB 

l44l9S\ub|jib 



Table 4 ^ 

Groundwater Sampling Results, Redstone Limestone 
Buckeye Redamation Landfill 

Bdmont County Ohio (ug/l)(a) 
Septembers 24 1997 

Compound 
VOCs 
Methylene Chlonde 
Acetone 
2 Butanone 
2 Hexanone 

SVOCs 
Bis(2-ethyUiexyl)phthalate 

Total Metals 
Antimony 
Arsenic 
Banum 
BerylUum 
Cadnuum 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selemum 
Sdver 
Sodium 
IhaUium 
Vanadium 
Zmc 

Dissolved Metals 
Anttmony 

Banum 
Beryllium 
Cadmium 
Calcium 
Chromium 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sliver 
Sodium 
lliaUium 
Vanadium 
Zmc 

other Analytical Parameters (mg/I) 
AUcalmity 
Ammoma mtrogen 
Chemical oxygen demand 
Chlonde 
Nitrate mtrogen 
pH (units) 
Specific Conductance (umhos/cm) 
Sulfate 
Total dissolved solids 
Turbidity (NTU) 

MW15C 

4BJ 
2BJ 
IBJ 

10 U 

2 J 

I7UJ 
3 2 U 

45 8 J 
0 87 J 
051 J 

378000 
7 6 J 

7 U 
3 8 U 

10900 
3 5 J 

234000 
331 
7 9 U 

7810 
3 3 U 
1 6 J 

288000 J 
19J 
5 3 U 

126J 

19J 

7 6 J 
043 J 
0 4 U 

343000 J 
6 5 UJ 

91 J 
8630 

13J 
207000 J 

321 
8 3 J 

6260 
1 l U 

261000 
21 J 
7 4 J 
to J 

698 
198 

5U 
108 
01 U 
6 3 

4080 
2470 
4110 
80 5 

MW16C 

SBJ 
3BJ 

10 U 
10 U 

4 J 

17UJ 
3 2 U 

31 6 J 
0 3 U 
0 4 U 

444000 
6 5 U 

12 7 J 
3 8 U 

9500 
13UJ 

257000 
290 
416 
7400 

3 3 U 
1 1 U 

232000 J 
2 J 

5 3 U 
207 

I 7 U 

119J 
043 J 
0 4 U 

436000 J 
6 5 J 

3 8 U 
3650 J 

1 3 J 
256000 J 

265 
32 2 J 

7030 
1 l U 

231000 
21 J 
5 3 U 

14 5 J 

776 
163 

30 
120 
O I U 

637 
4260 
2850 
4420 

86 

MW17C MCL^fhl 

4BJ 
2BJ 
1 BJ 
1 J 

3 J 

17UJ 
267 
623 
1 9 J 
2 4 J 

75700 
43 4 
143 J 
43 8 

22800 
74 J 

27500 
185 

52 9 
10900 

16 9 
38 

610000 J 
3 3 J 

62 4 
65 8 

17U 

18 3 J 
0 3 U 
57 

64700 J 
65 UJ 

5 8 J 
101 

69 5 J 
21600 J 

78 2 
7 9 U 

3720 J 
2 7 J 

738000 
1 5 U 
5 3 U 

12 3 J 

868 
2 47 
1330 
689 
2 08 
7 22 
3820 
1400 
2480 
1240 

5 

6 

6 
50 

2000 
4 
5 

100 

IS 

100 

50 

2 

1000 

500 000 

SMCLs tcl 

1000 
300 

50 

100 

500 

250000 

65 85 

250000 
500000 

1 

a/ U=undetected J=esumated concentration B=probable blank contamination 
MCLs = Maximum Contammant Level SMCLs = Secondaiy Maximum Contaminant Level 

b/ MCLs based on EPA October 1996 standards 
d SMCLs based on EPA October 1996 standards 
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/ 

g 
Q 8 S^ 3=̂  

I i ^1 si 
\ 

— — -^^ 

.R> 
^< 

\ 
\ 

\ /^-z 

. r ^ 
^ j , 

IV. 

>P/ 

^ 

I * 

/ 

L 
. / 

/ 

. . ^ ^ 

^ : 
V,, 

: ^ s ^ 

N X \ \ 
\ . 

\ 
./^. 

ENVIRONMENTAL 
J S T R A T E Q E S C O R P O R A T I O N 
I Four Penn Center West Suite 315 
' Pittsburgh Pennsylvania 15276 
[ (412) 787-5100 

F i g u r e 4 — 1 
GROUNDWATER SAMPUNG LOCATIONS WHERE 

ANALYTE CONCENTRATIONS EXCEED THE 
MAXIMUM CONTAMINANT LEVEL (MCL) 

UNCONSOUDATED MATERIALS SEPTEMBER 1997 

BUCKEYE RECLAMATION LANDFILL SITE 
BELMONT COUNTY OHIO 

PREPARED FOR 

BUCKEYE RECLAMATION LANDRLL STEERING COMMITTEE 
PITTSBURGH PENNSYLVANIA 

OrawnEir TUB 1 2 / 1 9 / 9 7 

Checked, 

Approved 

Drawbig AAaRftvt44195-BS 





RAZ D\DWG\14\ 144195\ B07 dwg 01 14 1998 1 28p 

ENVIRONMENTAL 
I STRATEGIES CORPORATION 

1 ^ g i ^ ' * < Four Penn Center West, Suite 315 
X Z ^ l ^ ^ . ' Pittsburgh. Pennsylvonia 15276 

i (412) 787-5100 

Figure 4 - 3 
GROUNDWATER SAMPUNG LOCATIONS WHERE 

ANALYTE CONCENTRATION EXCEEDS 
MAXIMUM CONTAMINANT LEVEL (MCL) 

REDSTONE UMESTONE SEPTEMBER 1997 

BUCKEYE RECLAMATION LANDFILL SITE 
BELMONT COUNTY OHIO 

PREPARED FOR 
BUCKEYE RECLAMATION LANDFILL STEERING COMMITTEE 

PrnSBURGH PENNSYLVANIA 

Drawn Br TMB 1 2 / 1 9 / 9 7 

Cheeked: 

Approved 

Drawing limber \ 4 4 1 9 5 - 8 7 



Appendix A - Groundwater Monitonng Plan Summary 

ESC 



CONSOL inc 
Conso] Plaza 
1800 WfBshington Road 
Pitisbuigh P\ 152411421 
4128314000 
Fu 412-831-t916 

Apnl 22.1997 

Mary Tiemey, Remedial Project Manager 
U S Environmental Protection Agency, SR-6J 
77 West Jackson Boulevard 
Chicago, nimois 60604 

Re Buckeye Reclamation Landflll 
Site - Ground Water 
Monitonng Plan Summary 

DearMaiy 

The PRP's uutial ground water momtonng proposal was subnutted to U S EPA on December 22, 1993 
Smce that time, considerable discussion, negotiation, debate, field work and data analysis have transpu'ed 
m an efifort to finahze a mutually agreeable long-term ground water momtormg plan for the Buckeye 
Redamation Landfill Site (BRL Site) m Behnont County. Ohio Per our conference calls on Apnl 10 and 
11,1997, and the reqmrement by the lawyers that an acceptable resolution ofthe ground water momtormg 
issue be reached by Apnl 23,1997, a summary ofthe major components of a long-term ground water 
momtonng plan for the BRL Site is provided herem 

The purposes ofthe long-term ground water momtormg program at the BRL Site are to identify and 
charactenze background ground water quahty representative of pre-landfill conditions at the Site (i e the 
gob pile pnor to 1970), charactenze ground water quahty downgradient ofthe landfilled matenals (i e 
municipsd/industnal waste) in the appropnate fonnations, and, detenmne, through appropnate statistical 
analyses, whether there is any impact to the local ground water regime due to the landfilhng activities at the 
site 

The long-term ground water momtonng program for the BRL Site, as outlmed herein is intended to meet 
the requirements of OAC 3745-27-10, "Ground water momtonng program for a samtary landfill facihty 
AU momtonng well locations proposed for t h e ' mtenm, as well as the long-term ground water momtonng 
program, are based on data generated dunng the RI/FS and pre-design hydrogeological studies 



Mary Tiemey 
Apnl 22, 1997 
Page 2 

L GROUND WATER MONITORING SYSTEM 3745.27.10(B^ 

Water-bearmg zones of interest (formationB) at the BRL Site (in descendmg order) are Unconsolidated 
Matenals OVIme Refuse), Wegee Limestone» Waynesburg Coal, Uniontown Sandstone, Benwood 
Limestone, and, Redstone Limestone 

The Unconsobdated Matenals are a result of coal mme refuse (spoil, gob) disposal m the Kmgs Run 
vail^ (pnor to the 19S0s) This formation represents the nuyor aquifer system present on the site, in terms 
of Its capability to store, transmit and/or yield sigmficant amounts of water, it is a "man-made' formation 
The Buckeye Reclamation Landfill was built directly m the refiise and was operated fi'om 1970 to 1991 

An "mtenm" momtonng program mvolving specified existing wells/piezometers (annual water level 
measurements and laboratory analyses of ground water samples) will be performed in the summers of 
1997.1998 and 1999 Full-fledged, long-term momtormg will begm m the spnng of 2000, assuming that 
Phase One RA work has been completed Table 1 lists the wells/piezometers involved. Figure 1 shows 
theu- locations 

The Wegee Limestone, Waynesburg Coal and Uniontown Sandstone are present only m the northem 
portion ofthe BRL Site, havmg been removed by erosion from most ofthe Kmgs Run valley The Wegee 
and Waynesburg have also been eroded away m the vicimty ofthe Waste Pit, but the Umontown underhes 
the Waste Pit Ground water flow direction(s) m these three formations are still m question 

Piezometers P-23,24,25,26,27 and 28 will be mstalled in the summer of 1997 Water level measurement 
data will be coUected, beginning in the summer of 1997, at the mne locations indicated as "flow direction 
weUs' m Table 1 After four quarters of elevation data are coUected, a deternunation will be made 
regarding the need, if any, for long-term ground water momtormg weUs m these three formations Table 1 
hsts the weUs/piezometers involved. Figures 2 (Wegee), 3 (Waynesburg) and 4 (Umontown) show their 
locations 

BasicaUy, if eastward flow is indicated m the Wegee, Waynesburg or Umontown, no additional momtormg 
weUs will be required If momtonng wells are not necessary, some ofthe piezometers installed m 1997 
(Table 1) could be made part ofthe long-term ground water momtonng program as flow direction wells 
If momtonng weUs are reqmred, they wiU be uistaUed (m 1998) and made part ofthe "mtenm" monitonng 
program m 1998 and 1999, and part ofthe long-term ground water momtonng program (in the spnng of 
2000, assuming that Phase One RA work has been completed) 

The Benwood Limestone underhes the entire BRL Site, except for a small portion ofthe Kmgs Run valley 
in the vicmity ofthe Southem Toe and Seep L-4 

WeUs MW-18B and MW-19B will be mstalled after the Phase One RA constmction efifort is completed to 
the extent that these weUs wiU not impede constmction activities (by the fall of 1999 at the latest, assuming 
that Phase One RA work has been completed) Table 1 hsts the wells/piezometers mvolved, Figure S 
shows their locations Ground water level measurements m the Benwood will begm after MW-18B and 
MW-19B are installed 



Mary Tiemey 
Apnl 22 1997 
Page 3 

An "intenm" momtonng program involving MW-1 IB (annual water level measurements and laboratory 
analyses of ground water samples) wiU be performed m the summers of 1997.1998 and 1999 Full-
fledged, long-term momtonng wiU begm m the spnng of 2000, assummg that Phase One RA work has been 
completed 

The Redstone Limestone underhes the entire BRL Site and represents the base ofthe uppermost aquifer 
system for the Site Ground water flow direction in the Redstone Limestone has been demonstrated to be 
toward the south (down the King's Run valley) Therefore, ground water momtonng m the Redstone 
Limestone is limited to the southem portion ofthe Site 

An "intenm" momtormg program (annual water level measurements and analyses of groimd water samples) 
wiU be performed m the summers of 1997,1998 and 1999 FuU-fledged, long-term momtormg will begm 
following the completion of Phase One RA constmction activities (probably in the spnng of 2000, 
assuming that Phase One ofthe RA work is completed m the fall of 1999) Table 1 lists the 
wells/piezometers involved. Figure 6 shows theu* locations 

n GROUND WATER DETECTION MONrrORING PROGRAM 374S-27-10fD^ 

An "mtenm ground water monitonng program, involving existing wells that wiU be part ofthe long-term 
ground water momtonng program (Table 1) wiU be performed annually m the summers of 1997,1998 and 
1999 Ground water samples wiU be coUected and analyzed for all ofthe parameters hsted m Table 2 
Flow direction weUs involved m this "mtenm" momtonng program are hsted in Table I 

Flow directions wiU also be determmed fi-om water level measurements m the Waste Pit area for four 
quarters, begmmng in the summer of 1997 Table 1 lists the wells/piezometers mvolved. Figure 2 (Wegee 
Lunestone), Figure 3 (Waynesburg Coal), and Figure 4 (Umontown Sandstone) show theu* locations This 
flow du'ection information will be evaluated to determme the need, if any, for momtormg weUs in the 
Wegee, Waynesburg and/or Umontown formations 

Dunng the fiUl-fledged, long-term ground water momtonng effort at the BRL Site, quarterly samples will 
be coUected dunng the first fiiU year of sampling from downgradient and background momtonng wells 
screened in units withm the uppermost aquifer system, see Table 1 for the weUs involved These samples 
wiU be analyzed for all ofthe parameters hsted in Table 2 This samphng will begin as soon as momtonng 
weU installation is complete by the spnng of 2000, assummg that Phase One RA constmction has been 
completed 

Subsequent to the first fiiU year of sampbng, downgradient and background momtonng weUs screened 
withm umts in the uppermost aquifer system (Table 1) will be sampled semiannuaUy and analyzed for all of 
the parameters listed >n Table 2 



Maiy Tierney 
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Page 4 

It IS noted that there are provisions m OAC 374S-27-10 that aUow alternative parameters, samphng 
frequencies and/or statistical analysis frequencies. Sections (D) (2), (3), (4) and (6) If appropnate, and 
based on data coUected durmg the first fiiU year of samphng, or subsequent samphng penod(s), wntten 
request(s) for changes will be submitted, m accordance with these mles 

Also, fiiture evaluation of data collected from the long-term ground water momtonng program at the BRI 
Site may indicate the presence of a "sigmficant zone of saturation," as defined in OAC 3745-27-01 (FFF) 
A wntten request to classify one or more ofthe water beanng umts as a significant zone of saturation may 
be submitted for agency approval ifthe contmumg evaluation ofthe hydrogeology at the BRL Site, per 
OAC 3745-27-10, warrants such a designation 

m GROUND WATER SAMPLING. ANALYSIS AND STATISTICAL METIBODS 
(3745-27-10(0) 

A wntten Samplmg and Analysis Plan (SAP), documenting the samphng and analysis procedures to be 
used m this "ground water detection momtonng program,' and responsive to OAC 3745-27-lO(C) 
requirements, wiU be prepared The SAP wiU contam applicable matenal from the SAP and the Quahty 
Assurance Project Plan (QAPP) approved in the Remedial Design Work Plan (RD Work Plan) for the BRL 
Site The SAP will, however, include any Ohio reqmrements that differ from those used for the RD Work 
Plan and exclude matenal from the RD Work Plan SAP and QAPP that are not required by Ohio 

The PRPs wiU select a statistical method to be used to evaluate the ground water data collected, per OAC 
3 745-27-10(C), after data collection is imtiated, with agency concurrence 

Ground water elevations will be measured, m aU wells pnor to any purgmg and/or samphng The dvection 
of ground water flow for umts withm the uppermost aquifer system wiU be determined each time ground 
water elevation measurements are obtamed Ground water flow data wiU be evaluated annually, at a 
mimmum, using data collected from the "flow direction weUs" listed m Table 1 

The estabhshment of background ground water quahty for the BRL Site is not straightforward The wells 
to be used as "background" wells must not be influenced by the mumcipal/industnal waste However, they 
must be influenced by the older, mme refiise (gob) which predates landfiU estabhshment and is considered 
background for purposes ofthe contamination the ground water momtonng system is designed to address 
It is possible that the background locations selected for momtonng the formations of interest at the BRL 
Site will not be hydraulicaUy upgradient ofthe limits of mumcipal/industnal waste in the Kings Run valley, 
because ofthe difficulty related to finding suitable locations There is some possibility that the background 
weUs could be located in the Unnamed Run valley to the west ofthe Site which contains similar coal refiise 
matenal, but does not appear to be impacted by the mumcipal/industnal waste in the Kings Run valley In 
other words it is possible that following fijither discussions between the PRPs and the agencies, 
background locations other than hydrauhcally upgradient wells, will prove to be more representative of 
background water quality than would typical upgradient wells 



Mary Tiemey 
Apnl 22, 1997 
Pages 

The PRPs and the agencies wiU continue to evahiate existing data while detemunmg suitable background 
momtonng locations for the long-term ground water momtonng program at the BRL Site The selection 
of background monitonng locations wiU be completed, to the mutual satisfaction ofthe agencies and the 
PRPs, and m accordance with OAC 3745-27-10 requirements 

Please caU me at (412) 831-4528 if you have any questions or comments 

Sincerely, 

J G Gleich 
Buckeye Reclamation Project 
Coordinator 

GO97 063 

cc Maty Tiemey (3 copies) Doug Evans (1 copy) 
Peter Thompson (2 copies) Denras Hughes (1 copy) 
Kathy McClanahan (2 copies) 



Table I 

Gronndwater Momtonng Program Summary 
Bnckeye Reclamation Lnadfill 

Bdmont County, Ohio (a) 

Formation 

Unconsolidated 
Matenals (b) 

Downgradient We»s 

P-IB P 2 P-4 
and P 22 

P IB P 2 P-4 P-13, 
and P-22 

TBD 

Wegee Limestone TBD MW-3AA, MW 5AA 
and P-19 

TBD 

Waynesburig Coal TBD P 23 P.24 and P 25 TBD 

Uniontown Sandstone TBD P 26, P 27, and P-28 TBD 

Benwood Limestone MW l1B(c) MW18B 
andMW 19B 

MW-1 IB (c) MW-I8B,and 
MW-19B 

TBD 

Redstone Limestone (b) MW-ISC MW-16C 
andMW 17C 

MW-15C MW-16C 
and MW-17C 

TBD 

a/P=pie2ometer MW=monitonng well TBD=to be detomined 
b/ All wells shown will be mcluded m interim momtormg program 
c/ Well included under interim momtonng program 

l409S9\buckeyet xls 



TABLE 2 

2) 
3) 
4) 
5) 
6} 
•») 
8) 
9) 
10) 
ai) 
12) 

20) 
21) 

Compound 
1) AnclsvoR/ 

Arsenic 
BaxiJa 
BecyXlium 
CadmiJin 
chronuum 
Cobslt 
Copper 
Lead 
N.ckel 
Selenxum 
silver 

13) Thallium 
14) Vanadium 
15) Eine 
16) Acetone 
17) Acrylonitrile 
18} Benzene 
19) BromocholeroBiBthane 

Bromodicholoromethane 
Bcoaoform, Tribromotoethane 

22) Carbon disulfide 
23) Carbon tetrachloride 
24> Chlorobenzene 
25) Cbloroethane Ethyl eloride 
26) chloroform/ Trichloromethane 
27) Oabromochlororaethone; Chlorodibrotnonethane 

l,2-I)ibromo-3>chloropropane; DBCP 
1/2-Dibromomethane; Ethylene dibromide; BOB 

30} o-Dichlorobenzene 1,2'-0iehlorobenzene 
31) p-Dichlorobenzene 1,4-Dichlorobenzene 
32} trana-l/4-Dichloro-2-butene 

1/l-Dichloroathane; Ethylidene chloride 
1/2-Dichloroethane; Bthylidene dichloride 
1/1-Dichlozoethylene; 1/ 1-Dichloroethene; 

Vinylidene chloride 
36} cis-1,2-oiehlorothylene; cis-1,2-Dichlaro-

ethene 
tran8-l,2-Dichloroethylane trasa-l( 2-Dichloro­

ethene 
1>2-Dichloropropane; Propylene dichloride 
cis-1,3-Diehloropropene 
trens-1,3-Dichloropropene 

41) Ethylbenzene 
42) 2-KexBnone; Methyl butyl Icetone 
43) Methyl bromide; Bromomethane 
44) Methyl chloride, Chloronethane 
45) Methylene bromide Dibromomethane 
46) Methylene chloride; Dichloromethane 
47) Methyl ethyl ketone; MEK; Z-Butanone 
48) Methyl iodxde iodomethane 
49) 4-Metnyl-2-pentanone; Methyl isobutyl Icetone 
50) Styrene 
51] 1,1,1 2-Tetrachloroethane 

1 1 2,2-Tetraehloroethane 
Tetrachloroethylene; Tetrachloroethene; 

Perehlaroethylene 
TolU8->e 
1 1 l-'^r.cbloroethane; Methylchloroform 
1 1 2-Tri.ehleraechane 
TrlenxareetSylene Trichloroethene 

26) 
29} 

33) 
34) 
35) 

37) 

38) 
39) 
40) 

52) 
53) 

54/ 
5S; 
5€J 
57) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

CAS W 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 
See note 

67-64-1 
107-13-1 
71-43-2 
74-97-S 
75-27-4 
75-25-2 
75-15-0 
56-23-S 
108-90-7 
75-00-3 
67-66-3 

124-48-1 
96-12-8 
106-93-4 
95-50-1 
106-46-7 
110-57-6 
75-34-3 
107-06-2 

75-35-4 

1S6-59-2 

156-
78-

10061-
10061-

100-
591-
74-
74-
74-
75-
78-
74-
108-
100-
630-
79-

60-5 
87-5 
01-5 
02-6 
41-4 
78-6 
83-9 
87-3 
95-3 
09-2 
93-3 
88-4 
•10-1 
•42-5 
.20-6 
•34-5 

127-18-4 
108-83-3 

71-55-9 
79-00-5 
79-01-6 



TABLE 2 (continued) 

58) Triohloreflouromethane; CPC-ll 75-69-4 
59) l«2,3-Triehloropropane 96-18-4 
60) Vinyl acetate 108-05-4 
61} Vinyl chloride 75-01-4 
62) Xylenes See note 4 
63) Annonia 
64) Chloride 
65) Sodium 
66) chemical oxygen demand 
67) Tenperature 
68) pH 
69) Specific conductance 
70) Total dissolved solids 
71} Total alkalinity 
72) Nitrate-nitrite 
73) Sulfate 
74) Magnesium 
75) Calcium 
76] Potassium 
77) Turbidity 
78) Iron 
79) Manganese 

80) Amhraeene 
81) Bena)(a)Bntliiaccoe 
82) Benzo(k)fluorBnthene 
83) 3 4 Benzofluoranthene 
84) Beazo(b)fluonuithene 
85) Benzo(g,h,i)peiyleae 
86) Benzo(a)pyrene 
87) Chrysene 
88) I>ibenzo(a,iOanthracene 
89)Fluoiwe 
90) Indeno(l 2 3 c,d)pyrene 
91) Naphthalene 
92) Phenanthrene 
93) Pyrene 
94) Bis(2-cthylhexyOphthal8te 



N 

Revised Approximate 
Limit of Waste-*-

Kings Run 

0 Flow Diiection Wells 

A Downgradient Wells 

0 400 
I 

Approximate 

Scale (ft) 
Source of channel locoiion U^ Geologic Survey SL ClairsvilJe Quadrangle IS minuie senes (1905) 

ESC 

J ^ ENVIRONMENTAL STHATEOIES CORPORATION 

Four Penn Cenler West • Sutte 315 

Pillsburgh Peivisylvania 15276 

(412) 7B7 5100 

Figure 1 

Proposed Groundwater Monitoring Locations 
Unconsolidated Matenals 
Buckeye Reclamauon LandHII 
Belmont County Ohio 

r•Ulltul^pfl959 i\sccp2 I 



N 

Revised Approximate 
Limit of Waste -* ' 

o Flow Direction Wells 

0 400 
I 

Kings Run 

Approximate 
Scale (ft) 

Source of channellocniion US Oeologic Survey Si Clairsville Quadrangle I Sminuie series (I90S) 

E S C 

ENVIRONMENTAL STRATEGIES CORPORATION 

Four Penn Center West • Suite 315 

Pittsburgh Pennsylvania 15276 

(412)767 5100 

Figure 2 
Proposed Groundwater Flow Direction 
Momtonng Locations 
Wegee Limestone 
Buckeye Reclamation Landfill 
Belmont County Ohio 

f \loiM\|)a9S9 iVieep2 7 



N 

Revised Approximate 
Limit of Waste -< 

Kings Run 

** Flow Direcuon Wells 

Note Locations shown are approximate final locations 
(o be determined in the Held 

0 400 

Approximate 
Scale ( f t ) 

Source of channel location US Geologic Survey Sl Clairsville Quadrangle IS minute senes (I90S) 

ESC 

ENVIRONMENTAL STRATEGIES CORPORATION 

Four Penn Center West • Suite 315 

Pillsburgh Pennsylvania 15276 

(412) 7B7 5100 

Figure 3 

Proposed Groundwater Flow Direction 
Monitonng Locations 
Waynesburg Coal 
Buckeye Reclamation Landflll 
Belmont County Ohio 

r\lo<llS^M9S9<\(eep2 8 



N 

Revised Approximate 
Limit of Waste —*• 

Kings Run 

O Flow Direcuon Wells 
Note Locations shown ore approximate final locations 
will be deiermined in the field 

0 400 
I I 

Approximate 
Scale (ft) 

Source of channel location US Geologic Survey Sl Clairsville Quadrangle IS minute senes (I90S) 

ESC 

r . ENVIRONMENTAL STRATEGIES CORPORATION 

Four Penn Center West • Sulle 315 

Pittsburgh Pannsylvanta 15276 

(412)767 5100 

Figure 4 

Proposed Groundwater Flow Direction 
Momtonng Locations 
Uniontown Sandstone 
Buckeye Reclamation Landfill 
Belmont County Ohio 

rAloius\pa9f9 r\seep2 9 



N 

Revised Approximate 
Limit of Waste -*• 

® 
MW I9B Kings Run 

O Flow Direction Wells 

A Downgradient Wells 

0 400 

Approximate 
Scale (ft) 

Source of channel location U S Geologic Survey St Clairsville Quadrangle IS minute senes (190S) 

MW IIB 

ESC 

ENVIRONMENTAL STRATEGIES CORPORATION 

Four Penn Center West» Suite 315 

Pillsburgh Pennsylvania 15276 

(412)767 5100 

Figure 5 

Proposed Groundwater Monitoring Locations 
Benwood Limestone 
Buckeye Reclamauon Landflll 
Belmont County Ohio 

f \lo(usVpa9^9 i\seep2 S 



N 

Revised Approximate 
Limit of Waste -^ 

O Plow Direcuon Wells 

A Downgradient Wells 

0 400 
I 

Kings Run 

Approximate 

Scale (ft) 
Source of channel location US Geologic Survey St Clairsville Quadrangle IS minute series (I90S) 

ESC 

ENVIRONMENTAL STRATEGIES CORPORATION 

Four Penn Center West • Sulle 31S 

Pittsburgh Pennsylvania 15276 

(412)767 5100 

Figure 6 

Proposed Groundwater Monitonng Locations 
Redstone Limestone 
Buckeye Reclamauon Landflll 
Belmont County Ohio 

rUoius\pa919 i\seep2 6 



Appendix B - Groundwater Momtonng Data Log Forms 

ESC 



I ? ' ( 

GROUMDWATER MONITORING DATA LOO 

Well No /Designation MU^-//8 Date.__2/^^j22 

Site Data 

Site Name I ^ L U ^ ^ Y ? / ESC Personnel. Bt>l\tjfKcl^ 

Site Address ESC Project No . H ^ M S ' — J 

Weather Conditions, jijrzrrr^ ^ A ^ . X , ^ ^ /fXiẐ .̂  '^dT^ IA^I^-J S \ J WXAJ 

Well Deseription 

Well Location 

Well Security. L ^ ^ A . A ^ ^ ^ ^ :;Xr7t..^ A ' y . ^ ^ 

Casing Material Inner r V C ^ Outer____Nv^^ 

Well ̂ tick w/or Depth Below Ground Surface ^ 

Organic Vapors (HNu, OVA, TIP) Wellhead O jppm 

Breathing Zone ^ ppm 

Nonaqueous Phase (Thiclcness and con^osition) KJ/ j 

Reference Point (i e , top of PVC casing) ^ r ^ ( L ^ 

Purge Method ŷ -̂̂ û vyv̂  

Notet Allow %mter level to equilibrate after re&oving well cap 

Total Well Depth (TD) 37 O S ^ ft Depth to Water (DTW) 3/.d3 ft 

Casing Inner Diameter (CID) 2 ^ inches 

To calculate well volume Well Vol (gal ) « (CID)^(O 041} (TD-DTW) 

^ ^ Well Volume e ^ * ^ gal x 3 - Purge Volume "^ y gal 

•^^ Purge Time Beam ^ V 3 r ^ End / S ' O Q 

Prepurge Data Temp /V J^C^ P H " Z 7C3 Spec Cond J>. /O * * ^ / o ^ 

^ <l Volume 1 Temp 1 3 . ^ C- pH ̂ ^ L O Spec Cond ^^3C> ^ / ^ ^ ^ 

^ Volume 2 Temp / \ . S ^ C pH 7.. ̂ *^ Spec Cond ,^. N ^ k ^ 

Volume 3 Temp y5.7''C pH /̂  c^3 Spec Cond ^ ^ O ^ ^/c>^ 

-rhc^̂ îCM^ ^ 3 /v r t . , . u A . ^ ^ J V i l ^ L t i ^ / : ^ * . 



Volume Purged Q . S ^ / L ^ Purged Dry Yes M ^ 

Disposal Method For Purge Water J M J L A ^ ' X Z Z A ^ & i 4 u ^ . „ ^ ^^-fr ^ 

Water Description 

Odor, prepurge ^__^ postpurge 

Color: prepurge postpurge 

Sediment Suspended ^-^g^ ̂  Particulates CUfjr.^ ^ 

ffff"T7An Pft" 

Sampling Method Aj-^^irn^ Ar-^uiJ.'Cy^ 

Saiif>ling Time Begin X^(3 i^ End / S ^ S S 

Analytical Parameters (Circle Appropriate Parameters) 

"voCs) BNA BNE (̂ "TotatlT (Unfiltered) Metals^ 

Dissolved (Filtered) Metals) TPH PCB Cyanide 

Other• /^/ff//A^^^/f )Aj a J - M ^ A ^ ^ /aL/vŵ w.TW>̂ ^ j ^^^^^^><J?t^^ 

Comments ^ ^t^/- G>0 ^ ^ ^ ^ ^ J ^ . l Z i gf f ^ W h / l E 



GROUMDWATER MONITORING DATA LOG 

Well No /Designation P ^ W - Z S ' ^ Date, ^ j ^ ' ^ f ' ^ ^ 

Site Data 

Site Name \b> ti^>fug^>fc^^ ESC Personnel; ̂ NiCy 8^iS 

Site Address. ESC Project No ; ] ^ H t ^ ^ - ' l 

Weather Conditions. {'JA^JUv^ JU.,<i/U:ty^-Aji^ 

Well Deacription 

Well Location y'<L\,̂ vOCXZA '̂r^^~^^^Jî  ^^CA/U^-X 

Well Security 

nner 7 V (L^ Outer f*̂  Casing Material Inner T V (Ly Outer Y '̂̂ XMX 

WellVStick up)or Depth Below Ground Surface 

Orgemic Vapors (HNu, OVA, TIP) Wellhead O ppm 

Breathing Zone ^ ppm 

Nonaqueous Phase (Thickness and composition) ] N r r 

Reference Point (i e , top of PVC casing) / f v C ^ 

Purge Data 

Purge Method A/^j>Ajiy\A.^ 

Notes Allow water level to equilibrate after removing well cap 

Total Well Depth (TD) S ' ^ ^ ^ l S " ft Depth to Water (DTW) VA ^ } ft 

Casing Inner Diameter (CID) ^^ inches 

To calculate well volume Well Vol (gal ) « (CID)^(O 041) (TD-DTW) 

Well Volume g>< gal x 3 • Purge Volume v gal 

Purge Time Begin O ^ H ^ End J O J ^ 

Prepurge Data Temp /-̂  ? C PH L . ~ \ ' ^ Spec. Cond 3 V 7 ^ t t ^ 

^ Volume 1 Temp O ^ L ' < ^ PH (> 1 ^ Spec Cond 3^ 7 > * ^ / u ^ 

(J Volume 2 Temp J i Lê  C^ nU L J ^ Spec Cond 3^ 7 7 * ^ / o ^ 

^ Volume 3 Temp/3^7'^0 PH C ^ ^ ^ Spec Cond 3.'^0 'WdA^ 

7fcry../,t-| ^^" i ^^^ ^^.uu^uut^J^^ ÎJL 
3 I 
^ 



Volume Purged (y, <=yiA^ Purged Dry Yes ( N O ) 

Disposal Method For Purge Water A^^t^Cd^u^ L*^yJt-

Water Description 

Odor* prepurge _̂____ postpurge. 

Color prepurge _̂__ postpurge. 

Sediment* Suspended Particulates, 

Sampling Method. 'AZXLQ-^ ^1r<A>Lc.̂  

Sampling Time Begin ^ Q J CT End 

Analytical Parameters (Circle Appropriate Parameters) 

VOCsA BNA BNE (^O^al (Unfiltered) Metals^ 

Dissolved (Filtered) Metals^ TPH PCB Cyanide 

Other P P ( H < j ( S C Z ^ H \ P ^ .a>v...w....v̂  , ̂  0 A . ^ = U J L . J U J I ^ ^ r h < > . 

Comments 



GROUNDWATER MONITORING DATA LOG 

Well No /Designation f ^ U - l W . Date ^ /^3t /9y 

Site Name Dt^ueyU^g. ^ ESC Personnel, ^ i j l ^ C B 

Site Address ESC Project No . ] H ^ I ' f S ^ - l 

Weather Conditions. I.£ .̂UAJC4 •. 'ytTZ^ "^ ̂  Ŝ f̂  

Well Deacription 

Well Location y î̂ c-KAA^ST^ Ayh^^ 

Well Security J.^<JL^,^ fXPtZSZCr-̂  c< .̂̂ '-<ŷ  

Casing Material Inner P \ } C ^ Outer l^^^^tZ^ 

Well Stick up or Depth Below Ground Surface 

Organic Vapors (HNu, OVA, TIP) Wellhead O j)pm 

Breathing Zone ;̂2 PP"^ 

Nonaqueous Phase (Thickness and conposition) r J / i 

Reference Point (i e , top of PVC casing) ' r ^ C -' 

Puree Data 

Purge Method /i/^MAJiytyv^ 

Notes Allow %mter level to equilibrate after removing well cap 

Total Well Depth (TD) V"/ V O ft Depth to Water (DTW) 7/ J O ft 

Casing Inner Diameter (CID) ^ inches 

To calculate well volume Well Vol. (gal ) • (CID)^(O 041) (TD-DTW) 

Well Volume / , 3 gal x 3 - Purge Vol\ime 3 * / gal 

Purge Time. Begin / S S O Bnd 

Prepurge Data Temp / V ^ " " C P H ^ 7 7 Spec. Cond 3 , 7 . ^ * /̂<^^r~^ 

. 3 volume 1 Temp N . S ' X . ^ P H ^ " ^ 1 Spec Cond 3 . ^ ^ " ^ I c ^ 

|J C Volume 2 Temp } ̂  ^ X ^ x>R S Z ^ ^ Spec Cond 3 ^ S " ^ f C * ^ 

3,"? Volume 3 Temp / V . 6 ' 0 P H S Z ^ ^ Spec Cond 3 9 0 ^^^^^^ 

?^' 
0 



Volume Purged 7 ^jJLti^ Purged Dry Yes C N O V 

Disposal Method For Purge Water As^t^tJLiyy/^ yd^KJu. 

Water D e s c r i p t i o n 

Odor prepurge ^___ postpuz^e 

Color* prepurge tXjLKŷ ŷ postpurge ^^jU^/^t^ 

Sediment; Suspended Pa r t i cu l a t e s , 

ffr"p?iAn P r t r 

Sampling Method ^ATXTv^t^ M^suJUt̂ -'̂  

CyUoJUJ 

Sampling Time Begin } U l ^ End I ( a ^ O 

Analytical Parameters (Circle Appropriate Parameters) 

BNA BNE C Total (Unfiltered) Metal 

Dissolved (Filtered) MetalX> TPH PCB Cyanide 

Other P / ^ i l j lSl2ZH)f^^ Ŵ/v/<prf̂ >twJ-̂ j ̂ 0.0^ ̂ ^-t^M^.^ j T/^-5 

Comments 



GROUNDWATER MONITORING DATA LOG 

Well No /Designation l ^ ^ ' / ^ d ^ Date 7/-^V'^7 

Site Data 

Site Name f i U^^^ot^^^^ ESC Personnel. ^ / A l l f f \ C l 3 

Site Address ESC Project No . / ^ V / ^ ^ - / 

Weather Conditions / L A . A > \ ^ ^ ^ , ,r̂ v̂e>>>-.<Lv̂IT̂  ^ L C M ^ " ^ 6 O'̂ r 

Well Description 

Well Location 

Well Security A J M J I ^ . ^ jLyu^tL^J.y^.^ n . ^ ^ ^ 

Casing Material Inner P \ f (̂  ^ Outer v̂l/f̂  ̂  

Well Stick up or Depth Below Groiuid Surface ^_ 

Organic Vapors (HNu, OVA, TIP) Wellhead 0 _ 

Breathing Zone Q 

jppm 

_ppm 

Nonaqueous Phase (Thiclcness and conpos i t i on ) A / / T 

Reference P o i n t ( i e , top of PVC cas ing) I P \ } (L 

Puroe Data 

Purge Method J M J I M V ^ 

Note* Allow w a t e r l e v e l t o e q u i l i b r a t e a f t e r removing w e l l cap 

T o t a l Well Depth (TD) ClXC> f t Depth t o Water (DTW) ^ V . ^ Q f t 

Casing I n n e r Diameter (CID) ^ i n c h e s 

To c a l c u l a t e w e l l volume Well Vol (gal ) • (CID)^(O 041) (TD-DTW) 

Well Voliome O S g a l x 3 • Purge Volume / Co g a l 

Purge Time Begin J / 3 ^ End / / S O 

fe Prepurge Data Temp / V - O ' ^ ^ PH 6 9 / Spec Cond ^ ' /C ^ ^ / C A ^ 

0 ^ Volume 1 Temp / ^ ^ " ^ PH U ^ ^ ' ^ Spec Cond 3^<^'S~^ Aw./c^v-

/ Q Volume 2 Temo />^>^ ( 3 pH 6 . 7 >̂ Spec Cond 3 ^ Q 6? ^ t v ^ 

I Q Volume 3 Temp / V C C ^ PH f y . ~ l l Spec Cond 3 0 / y ^ C t y ^ 

^U^ZXJUX^ .-3SL tOTV. /U^t<^^ 2 L ! 1 ^ J ^ J L J^^ 



Volume Purged /. (̂  Purged Dry \J[es) No 

Disposal Method For Purge Water > L A J j t ^ ^fjty^J^ 

Water Description 

Odor prepurge postpurge_ 

Color; prepurge y J ^ ^ ^ postPurge .̂ ^̂ ^̂ Ŵ Av ^^f"^^ 

Sediment. Suspended ^^yi^z^ Particulates ^ c ^ - " - " " ^ 

Sampling Method ^-fc^S^ ^y^..jU^ 

Sampling Time Begin y V / 0 End / S ^ ^ ( 3 

Analytical Parameters (Circle Appropriate Parameters) 

C ^ ^ ^ BNA BNE (^ta3r(Xtofiltered) Metals^ 

CgAsBolved (Filtered) Metals ) TPH PCB Cyanide 

Other P f ^ H . j b C ^ ^ H ^ f ^ ^ c^jyv^^iy^^-r.^^ . <^0 f) ^ y-t̂ JV^^^^x^ ^.,Uyf^r:Z^^ 

Comments 

Xjsi^tM- f -AAy^,J<^ /Ay^y^ " I Z 4 y ^ ^ ^ - ^ A ^ c ^ , ̂  y/yyĝ ^̂ rtÔ  ̂  ..tw-f-^^ 



GROUNDWATER MONITORING DATA LOG 

Well No /Designation P " / B Date ' i j - ^ j j ^ 7 

Site Data 

Site Name \ \ Kj^Juty^t ^ ESC Personnel. ̂  ^ ^ / 3 C ^ 6 

Site Address. ESC Project No . N ^ l ^ f S - ^ l 

Weather Conditions. -̂̂ gyZTẐ  ^ ^ , U < ^ y ~̂-tz:7Cî  ̂ -^^ F ' ^ 

y^lj. p^g<?r^ptipn 

Well Location 

Well Security. />-<X»v̂  fLiJX2:tz,r-^ /^L^^^^^V-^ 

Casing Material Inner " P v ^ ^ Outer r ^ ^ u y j ^ 

WellTstick u p ^ r Depth Below Ground Surface ^ _ ^ 

Organic Vapors (HNu, OVA, TIP) Wellhead 2 PP"^ 

Breathing Zone Q _PPm 

Nonaqueous Phase (Thic]cnes8 and conposition) A/ /f 

Reference Point (i e , top of PVC casing) / r V C ^ 

Purge Data 

Purge Method yiff^U^y^ 

Note: Allow water level to equilibrate after removing well cap 

Total Well Depth (TD) -^3.^/ ft Depth to Water (DTW) / O V ^ ft 

Casing Inner Diameter (CID) ^ inches 

To calculate well volvune Well Vol (gal ) « (CID)^(O 041) (TD-DTW) 

Well Volxime -^ I gal x 3 « Purge Volume fe* / gal 

Purge Time Begin O ^ V ^ End ^ ^ ^ 0 

Prepurge Data Temo ^7-3 " C p H V.^T^ Spec Cond -^ H i ^ < ^ ^ 

^ / Volume 1 Temp /-? V °<^ pH 3 ^ ^ Spec Cond 3 ^S^f " ^ / ^ t ^ 

u J Volume 2 Temp lO. (o ^<^ P H ^ "7 / Spec Cond 3 3 ^ 3 ^^/^.y— 

(̂  u Volume 3 Temp/^// °<:^pH 3 , 7 - ^ Spec Cond 3 ^ ̂ 3 *̂ /̂ Uv-



Volume Purged U . 7 < ^ J L L _ Purged Dry 

Disposal Method For Purge Water. A-^p^iAJu/^A^d^^JJef. 

Water Description 

Odor prepurge postpurge 

Color, prepurge postpurge. 

Sediment; Suspended Particulates. 

gff*TM?^g Data 

Saiqpling Method ~AZ4Ajtrr~- -̂ /̂ ĉ -̂ Û̂ ^ 

Sampling Time Begin j (S I ^ End / <^VX" 

Analytical Parameters (Circle Appropriate Parameters) 

CVOCB) BNA BNE (Total (Unfiltered) Metals^ 

CPiBBolved (Filtered) MetaJ^ TPH PCB Cyanide 

Other. ^ M K / [ ^ i Z ^ H ) P ^ ̂ ;Wwv^^.wo^ , T ^ S , YŜ CẐ ^̂ ^CĴ ^ ̂ U ^ l Z C j , 

Comments "^ ^yu^^A^^-tJiArsiv^*^ .<a^o^./K^>t-^JL)L. '̂'̂ C^BA/jL^tJxJ /^-\^t-ir^^ / / O 



GROUNDWATER MONITORING DATA LOG 

Well No /Designation P ' ^ Date 7/-^3/*^ 7 > 

Site Data 

S i t e Name felu</^t^/C^^ ESC Personnel . ^ M ^ j B C K 

S i t e Address. ESC Project No . l H H } f S - { 

Weather Conditions fl-^\/CctC« AAJS^^-JJ'^* 'fcosc;^ '"^ ^0^ P 

Well D e a c r i p t i o n 

Well Location 

Well Secur i ty Z ^ W M . ^ pjlASlX-jiy^ / L - C . ^ . ^ 

Casing Mater ia l Inner P ^ C^ Outer i f ^ J T 

W e l i r ^ i c k u p ^ r Depth Below Ground Surface 

Organic Vapors (HNu, OVA, TIP) Wellhead 2;::̂  ppm O 
Breathing Zone O jppm 

Nonaqueous Phase (Thiclcness and coiî sosition) /»ri 

Reference Point (i e , top of PVC casing) / T ^ C ^ ^ 

Purge Data 

Purge Method Af-û Aut̂ y\/̂  

Notet Allow water level to equilibrate after removing well cap 

Total Well Depth (TD) /^/7 ft Depth to Water (DTW) 3 L 3 ft 

Casing Inner Diameter (CID) ^2 inches 

To calculate well volume Well Vol (gal ) « (CID)̂ (O 041) (TD-DTW) 

Well Voltime /. ^ ^ ^ gal x 3 • Purge Volxime S ' ^ S ^ gal 

Purge Time Begin c^W<^ End O ^ O Q 

Prepurge Data Temp__/635^ PH C^.H <̂  Spec. Cond ^ 7 Q "^A*-

/ ^ Volume 1 Temp /7 / ̂ d^ PH L 2 > X Spec Cond J. 7 V ^/<Vw 

•3-6^ Volume 2 Temo 1 ^ 7'0 PH (n.2>^~^ Spec Cond ^ L L V o ^ 

" ̂  Volume 3 Temp /-̂  ̂  O pH /̂,. J> 6 Spec Cond --^7/ \f^tA--

To 



Volume Purged >->- ̂  ' ^y t J^ t^ Purged Dry Yes \No J 

Disposal Method For Purge Water. M^^i^JAyy^ /U/v̂ >z-

Water Description 

Odor prepurge postpurge 

Color prepurge postpurge. 

Sediment Suspended ^ ^ y a ^ Particulates. 

Sampling Method T^Z^^Z^^v^ A^-i^juCcy^ 

Sampling Time Begin C ^ O Q End ^ ^ 3 L . Q 

Analytical Parameters (Circle Appropriate Parameters) 

VOCs^ BNA BNE (̂ 'Total (Unfiltered) Metals 

)is8olved (Filtered) MetalsJ TPH PCB Cyanide 

Other ? f \ H < l l ^ C l B H ) f ^ .gi/w.w4...sx̂ f t^^oZ^ ̂  . ; L ^ C ^ . V V ^ . T A ^ , 

Conments 



GROUNDWATER MONITORING DATA LOO 

Well No /Designation 1 ^ 1 Date ^ f ^ ^ j l " ^ 

Site Data 

Site Name ^ ^ l ^ -^^ t ^ jL .^ ESC Personnel £ ^ ^ ^ f R C ^ / \ 

Site Address ESC Project No N ^ l l ^ ^ l 

Weather Conditions, t ..^nOu. l A . ^ . A y ^ l y u ^ ^ y ^ y ^ ^ W ^ ^ ^ ^ - ^ ^ ^ , h ^ 

Well Description 

Well Location 

Well Security /U^iAi^y^. fyuAx^JZZu ^^ A ^ ^ I fj:iX* f ) 

Casing Material Inner P ^ C ^ Outer t^t3>cZ/ 

Well^tick up) or Depth Below Ground Surface 

Organic Vapors (HNu, OVA, TIP) Wellhead O j)pm 

Breathing Zone _0 ppm 

Nonaqueous Phase (Thiclcness and con^osition) A/rr 

Reference Point (i e , top of PVC casing) / r \ / C ^ 

Purge Data 

Purge Method /f-tf^Uy^'\^ 

Notet Allow water level to equilibrate after removing well cap 

Total Well Depth (TD) ^ ^ . S l ft Depth to Water (DTW) ) /. f 7 ft 

Casing Inner Diameter (CID) ^^ inches 

To calculate well volume Well Vol (gal ) - (CID)̂ (O 041) (TD-DTW) 

Well Volume ^ , 3l gal x 3 - Purge Volume u . (o gal 

Purge Time Begin j L l O End / U ^ S 

Prepurge Data Temp JC- S^C^ pH 6> 3 G P Spec Cond 3. Q / ^ / / A M ^ 

2 ^ Volume 1 Temp I S ] ^ C pH iT V ^ Spec Cond ^.3^^ r ^ l c ^ ^ 

Lj (J Volume 2 Temp /V>L C^ PH -^. ?e^ Spec Cond \JS7 ^ / C A ^ 

^ (̂  Volxime 3 Ternp J f^L ( 3 p H _ 3 V 2 J Z — ^pec Cond 3. "̂ V ' ^ l ^ * ^ 



Volume Purged /^. /^ *yJU-— Purged Dry Yes C N O J ^ 

Disposal Method For Purge Water j lMJUy^^'XiZAr^ 

Water Description 

Odor prepurge postpurge 

Color prepurge postpurge. 

Sediment Suspended L y \ i ^ ^ ^ Particulates t g ^ ^ ^ 

Sampling Method ^^tlZA^,^ A-A^J.L^ 

Sampling Time Begin J L . \ X ^ End / C> S ^ 

Analytical Parameters (Circle Appropriate Parameters) 

VOCs J BNA BNE C "fotal (Unfiltered) Metals^ 

TPH PCB Cyanide 

Comments 



GROUNDWATER MONITORING DATA LOG 

Well No /Designation r-«^^ Date ^ / ^ 3 / ^ 7 

gAtg Pafea 

Site Name 13 UiAjtyty.—- ESC Personnel CMKJ & C 3 

Site Address ESC Project No . N H M S ' - I 

Weather Conditions. •iAA.^t.JA^ . A '̂̂ X/yiy^^JAl̂  •t-̂t.̂--

Well Description 

Well Location 

Well Security yLt<Ai,*^ .̂yC:iA :̂s:CU^ ^c^^^yi.^ 

Casing Mater ia l Inner r v ( 3 ^ Outer yvsLyCv̂ A 

Wel l<^ t i ck j5g^ r Depth Below Ground Surface 

Organic Vapors (HNu, OVA, TIP) Wellhead O _ppin 

Breathing Zone____3 ppm 

Nonatjueous Phase (Thiclcness and conqjosition) N j r 

Reference Point ( i e , top of PVC casing) T^PM C^^ 

Purge Data 

Purge Method J/^tjAji/t^ 

Notes Allow water level to equilibrate after removing well cap 

Total Well Depth (TD) 3<^- C? ft Depth to Water (DTW) / I ^ S ^ t n 

Casing Inner Diameter (CID) s2 inches 

To calculate well volume Well Vol (gal ) « (CID)^(O 041) (TD-DTW) 

Well Volxime 3^ / S ^ gal x 3 - Purge Volume 6. y gal 

Purge Time Begin / *- /3P End I H ^ Qi 

Prepurge Data Temp J^LS '^Cy P H 3 3 ? ^ Spec Cond 3 3 7 *^f-y^^ 

Si- I volume 1 Temp I H Ci'C- pH V ( J 3 Spec Cond 3 ^ . S ' 0 ^ A v — 

V J. Volume 2 Temp ^1>^^C^ pH H^ (p I Spec Cond 3 V 7 '/'^^^ 

6// Volume 3 Temp / V. 0 C- pH V ^ ̂ ^ Spec Cond 3 7 ^ ^ / < ^ ^ 



Volume Purged Co 7 ^^LA/^*^ Purged Dry Yes 

Disposal Method For Purge Water A^rLAAy^^ A^t/y^^ 

Water Description 

No 

Odor p r e p u r g e p o s t p u r g e . 

Color , prepuxrge /Aj^^x^y.^^ p o s t p u r g e ^^C-^^j '^yC»>uX^ 

Sediment. Suspended M>fc<ix̂  P a r t i c u l a t e s . 

Saxqpling Method '^^^jul3tr^ /Otu^ji Lc^^ 

Sampling Time Begin l * - ! ^ ^ End 1 ^ 3 ^ 0 

Analytical Parameters (Circle Appropriate Parameters) 

jracs) BNA BNE (^Total (Unfiltered) J t e t a l s . 

Dissolved (Fi l tered) MetalB3> TPH PCB Cyanide 

Oth^r7A4/.jf^A<^2/£7/ffrXvw..>vv^, < ^ 0 / ^ , cUJ^i^^. i t .^^ TA<i . /vfc.t-^1 

Comments ^ M 5 / / V \ $ 6 ^^t^tA^^^-fjU.^ ^ ^ n M ^ Z G ' ^ r ' L ^ ^ - y ^ P - J ^ 



Appendix C - Summary Table of Groundwater Analytical Results 

ESC 



Table A 1 

Groundwater Sampling Results 
Buckeye Reclamation Landfill 
Belmont County, Ohio (ug/l)(a) 

September 22 24,1997 

Compound 
VOCs 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloreethane 
Methylene Chlonde 
Acetone 

Carbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
CIS 1 2 Dichloroethene 
trans 1 2 Dichloroethene 
Bromochloromethane 
Chloroform 

1 2 Dichloroethane 
2 Butanone 
1 1 1 Tnchloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1 2 Dichloropropane 
CIS I 3 Dichloropropene 
Tnchloroethene 
Dibromochloromethane 
1 1 2 Tnchloroethane 
Benzene 
Bromoform 

1 2 Dibromo 3 chloropropane 
4 Methyl 2 Pentanone 
2 Hexanone 
Tetrachloroethene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1 4 Dichlorobenzene 
1 2 Dichlorobenzene 
lodomethane 
Acrylomtnle 
Dibromomethane 
1 2 Dibromomethane 
1 1 1 2 Tetrachloroethane 
12 3 Tnchloropropane 
trans 1 4 Dichloro 2 butene 
Trichlorofluoromethane 

CROL (g) P I B 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

20 
5 
5 
5 
5 
5 
5 

5 U 
5 U 
5 U 
5 U 
SBJ 
5 BJ 
1 J 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
2BJ 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
1 J 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

Ll 

5 U 
5 U 
5 U 
5 U 
4BJ 
3BJ 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

P 4 

5 U 
5 U 
5 U 
5 U 
4BJ 

16 BJ 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

P 2 2 MW l ie MW 60 fb) MW15C MW 16C MW 17C TB092297 (c) TB092397 (d) TB092497 (e) FB092497 (f) 

5 U 
5 U 
5 U 
5 U 
3BJ 
SBJ 
1 J 
S U 
S U 
S U 
S U 
S U 
5 U 
S U 

10 U 
S U 
S U 

10 u 
5 U 
S U 
5 U 
S U 
5 U 
S U 
S U 
5 U 
S U 

10 U 
10 U 
5 U 
S U 
S U 
S U 
S U 

s u 
S U 
S U 
5 U 
S U 

20 U 
5 U 
5 U 
S U 
s u 
s u 
s u 

s u 
S U 
s u 
SU 
4BJ 
4BJ 
2 J 
S U 
S U 
SU 
S U 
S U 
S U 
SU 

10 u 
S U 
s u 

10 u 
su 
S U 
S U 
S U 
S U 
S U 

s u 
S U 
S U 

10 u 
10 u 
SU 
S U 
s u 
s u 
s u 
S U 
S U 
s u 
s u 
su 

20 U 

s u 
S U 
S U 
S U 
SU 
SU 

s u 
5 U 
s u 
s u 
SB 
3BJ 
2 J 
s u 
s u 
SU 

su 
S U 
SU 
s u 

10 u 
s u 
s u 

10 u 
S U 
S U 

s u 
S U 
5 U 
S U 
s u 
S U 
S U 

10 u 
10 u 
s u 
s u 
su 
S U 
S U 

s u 
SU 
S U 
S U 

s u 
20 U 

5 U 
S U 
S U 
S U 
S U 

s u 

s u 
s u 
s u 
s u 
4BJ 
2BJ 

s u 
5 U 
5 U 
s u 
s u 
s u 
s u 
s u 
1 BJ 
s u 
s u 

10 u 
s u 
5 U 
s u 
s u 
s u 
s u 
5 U 
5 U 

s u 
10 u 
10 u 
s u 
s u 
s u 
s u 
5 U 
s u 
5 U 
s u 
s u 
S U 

20 U 
S U 
S U 
S U 
S U 
5 U 

s u 

s u 
s u 
S BJ 
3 BJ 
s u 
s u 
s u 
s u 
s u 
s u 
s u 
5 U 

10 u 
s u 
s u 

10 u 
s u 
s u 
s u 
s u 
s u 
5 U 
s u 
s u 
5 U 

10 u 
10 u 
s u 
s u 
s u 
s u 

s u 
s u 
s u 

20 U 
s u 
s u 
s u 
5 U 
s u 
s u 

s u 
s u 
s u 
S U 
4BJ 
2BJ 
S U 
s u 
s u 
s u 
5 U 
5 U 
S U 
S U 
1 BJ 
s u 
s u 

10 u 
s u 
s u 
s u 
s u 
s u 
s u 
S U 
S U 
S U 

10 u 
1 J 
s u 
S U 
s u 
S U 
s u 
s u 
s u 
s u 
S U 
S U 

20 U 
S U 
5 U 
s u 
s u 
s u 
s u 

S U 
S U 
5 U 
5 U 

11 
3 J 
S U 
5 U 
S U 
3 U 
S U 
5 U 
S U 
5 U 
4 J 
s u 
s u 

10 u 
5 U 
S U 
5 U 
S U 
S U 
S U 
S U 

s u 
S U 

10 u 
10 u 
5 U 
S U 
5 U 
S U 
S U 
SU 
S U 
S U 
S U 
S U 

20 U 
5 U 
S U 
S U 
S U 
S U 
S U 

s u 
s u 
s u 
s u 
9 
2 J 
s u 
s u 
5 U 
S U 
S U 
s u 
s u 
SU 
10 u 
s u 
SU 
10 u 
SU 
s u 
s u 
s u 
s u 
s u 
SU 
s u 
s u 
10 u 
10 u 
SU 
s u 
s u 
s u 
s u 
s u 
s u 
5 U 
s u 
s u 
20 U 

s u 
s u 
s u 
s u 
s u 
s u 

s u 
s u 
s u 
s u 
4 J 
3 J 
s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

s u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
5 U 
SU 
5 U 
10 u 
10 u 
SU 
SU 
5 U 
s u 
SU 
s u 
SU 
SU 
SU 
SU 
20 U 

s u 
SU 
SU 
s u 
5 U 
s u 

s u 
s u 
5 U 
5 U 
4 J 
3 J 

s u 
SU 
s u 
s u 
s u 
SU 
SU 
s u 
1J 
SU 
SU 
10 u 
SU 
s u 
s u 
5 U 
SU 
5 U 
SU 
SU 
s u 
10 u 
10 u 
5 U 
s u 
s u 
SU 
5 U 
5 U 
5 U 
s u 
s u 
5 U 
20 U 
s u 
5 U 
SU 
SU 
s u 
s u 



Table A 1 (continued) 

Groundwater Sampling Results 
Buckeye Reclamation Landfill 
Bebnont County, Ohio (ug/I)(a) 

September 22 24,1997 

Compound 
SVOCs 
Naphthalene 
2 Methylnaphthalene 
2 Chloronaphthalene 
Aeenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l 2 3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g h Operylene 
Bis(2 ethylhexyOphthalate 

CRQL(R) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

P I B 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3 J 

PJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

P 4 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 J 

P 2 2 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

M W l l B 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MW 60 (b) 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MW15C 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2 J 

MW16C 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
4 J 

MW17C 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3 J 

TB092297 (c) 

NA 
NA 
NA 

NAJ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092397 (d) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092497 (e) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FB092497 (f) 

10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Analvte 

Total Metals (ug/l) 
Antimony 
Arsemc 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

IDL(R) 
17 
3 2 
2 4 
0 3 
2 0 

1128 
6S 
7 0 
3 8 
71 
1 3 

84 4 
2 3 
7 9 

1S6 7 
66 
1 1 

49 S 
15 
S 3 
SO 

1 7 U J 
6S6 
37 6 J 
9 3 

2 U 
377000 

19 6 
88 6 
107 J 

S9S000 
213 J 

S9400 
2630 

370 
16700 

66 U 
3 6 J 

122000 J 
I S U 

57 3 
1560 

17UJ 
3 2 U 

28 8 J 
0 3 U 

049 U 
382000 

6 5 U 
7 U 

3 8 U 
1590 

4 4 J 
112000 

724 
10 7 J 
1240 J 

3 3 U 
1 1 U 

124000 J 
3 5 J 
5 3 U 

17 9 J 

1 8 U J 
143 
979 
4 7 J 
13 J 

616000 
121 
611 
168 

157000 
102 J 

172000 
7380 
1070 

24200 
3 3 U 
16 J 

221000 J 
127 
108 
697 

2 8 J 
74 5 
141 J 
4 5 J 

2 U 
378000 

40 9 
65 4 
143 

819000 
146 J 

79400 
3850 
203 

16200 
33 U 

5 5 J 
106000 J 

15 U 
40 5 J 
847 

27 J 
3 2 U 

21 3 J 
0 72 J 
0 54 J 

321000 
6 5 U 

118J 
3 8 U 

2020 
I S J 

73800 
897 

215 J 
5980 

3 3 U 
1 6 J 

74700 J 
38 J 
5 3 U 

147 J 

1 7 U J 
3 2 U 

1 S 6 J 
0 3 U 

0 57 J 
319000 

6 5 U 
16 3 J 
3 8 U 

2090 
3 2 J 

71900 
893 

24 7 J 
4770 J 

3 3 U 
12 J 

72000 J 
37 J 
S 3 U 

104 J 

17UJ 
3 2 U 

45 8 J 
0 87 J 
0 51 J 

378000 
7 6 J 

7 U 
3 8 U 

10900 
35 J 

234000 
331 
79 U 

7810 
33 U 
1 6 J 

288000 J 
19 J 
5 3 U 

126 J 

17 UJ 
3 2 U 

316 J 
0 3 U 
0 4 U 

444000 
6 5 U 

127 J 
3 8 U 

9500 
13 UJ 

257000 
290 

416 
7400 

3 3 U 
1 1 U 

232000 J 
2 J 

5 3 U 
20 7 

17 UJ 
26 7 
623 
19 J 
2 4 J 

75700 
43 4 
14 3 J 
43 8 

22800 
74 J 

27500 
185 

52 9 
10900 

16 9 
3 8 

610000 J 
3 3 J 

62 4 
65 8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17 UJ 
3 2 U 
2 4 U 
0 3 U 
0 4 U 

1440 J 
6 5 U 

7 U 
3 8 U 
254 
1 8 J 

91 8 J 
6 4 J 
7 9 U 
157 U 
3 3 U 
1 1 U 

948 J 
I S U 
S3 U 
6 5 J 



Table A 1 (continued) 

Groundwater Sampling Results 
Buckeye Reclamation Landfill 
Belmont County, Ohio (ug/l)(a) 

September 22 24,1997 

Analvte 
Dissolved Metals (ug/l) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadnuum 
Calcium 
Chronuum 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selemum 
Silver 
Sodium 
ThaUium 
Vanadium 
Zinc 

Other Analytical Parameters (mg/1) 
Alkalinity 
Ammonia nitrogen 
Chemical oxygen demand 
Chlonde 
Nitrate nitrogen 
Nitrite nitrogen 
pH (units) 
Specific Conductance (uohms/cm) 
Sulfate 
Total dissolved solids 
Turbidity (NTU) 

roL(R) 

17 
3 2 
2 4 
0 3 
2 0 

1128 
6 5 
7 0 
3 8 
71 
13 

84 4 
2 3 
7 9 

156 7 
66 
1 1 

49 5 
15 
5 3 
SO 

MRL(R) 
2 0 
01 
SO 
01 
01 
01 
NA 
5 0 
01 
10 

0 2 

P I B 

3 J 
52 8 
12 1 J 
8 6 

8 U 
348000 J 

18 3 J 
84 5 
4 8 J 

546000 
201 J 

55600 J 
2470 

354 
ISOOO 

66 U 

3 5 J 
114000 

89 J 
613 
1490 

2 U 
3 71 
111 

85 8 
01 U 
0 1 U 

3 47 
4150 
3860 
5400 

46 

P 2 

17 U 
3 2 U 

20 8 J 
17 J 

064 J 
352000 J 

19 4 J 
7 U 

3 8 U 
63 3 J 

2 5 J 
99700 J 

472 
9 9 J 

1350 J 
3 3 U 
1 1 U 

114000 
1 5 U 
S3 U 

8 J 

696 
O i l 
156 
92 3 

0 1 
0 1 

6 23 
27S0 
1320 
2360 

99 

P 4 

1 7 U 
26 8 
19 7 J 
0 3 U 
0 4 U 

445000 J 
6 SUJ 

147 J 
3 8 U 

21400 
4 3 J 

151000 J 
5920 

71 
3110 J 

3 3 U 
1 1 U 

240000 
35 J 
5 3 U 
12 J 

1080 
1 1 

850 
217 

O i l 
0 1 U 

6 41 
3680 
1670 
3480 
4600 

P 2 2 

3 3 J 
47 7 

48 U 
6 U 
8 U 

426000 J 
130 UJ 
140 U 
76 U 

644000 
25 2 J 

87800 J 
4280 

193 J 
12700 

6 6 U 
55 J 

120000 
34 J 
106 U 

1500 

2 U 
3 99 

25 
23 3 
01 U 

0067 J 
4 6 

3910 
3400 
4370 
2300 

M W l l B 

1 7 U 
3 2 U 
9 2 B 
03 U 
0 4 U 

283000 J 
6 SUJ 
11 J 

5 9 J 
2800 

13UJ 
65300 J 

677 
14 5 J 

4000 J 
33 U 
1 1 U 

66700 
1 9 U 
5 3 U 
9 2 J 

402 
0 45 

5 U 
713 
01 U 
01 U 

6 67 
2060 

977 
1840 

23 

MW 60 (h) 

1 7 U 
3 2 U 

10 5 J 
0 3 U 
0 4 U 

302000 J 
6 5 UJ 
18 J 

187 J 
1430 

13 J 
68100 J 

713 
28 5 U 
3910 U 

3 3 U 
1 1 U 

69100 
17 J 

129 J 
16 2 J 

406 
0 39 

7 2 
74 3 

01 U 
0 1 U 

6 76 
2060 

980 
1870 
182 

M W I S C 

19 J 
3 2 U 
7 6 J 

0 43 J 
0 4 U 

343000 J 
6 SUJ 

7 U 
91 J 

8630 
13 J 

207000 J 
321 
8 3 J 

6260 
3 3 U 
1 1 U 

261000 
21 J 
7 4 J 
10 J 

698 
198 

5 U 
108 
0 1 U 
0 1 U 
6 3 

4080 
2470 
4110 
80 5 

MW16C 

1 7 U 
3 2 U 

119J 
0 43 J 
0 4 U 

436000 J 
6 5 J 

7 U 
3 8 U 

3650 J 
13 J 

256000 J 
265 

32 2 J 
7030 

3 3 U 
1 I U 

231000 
21 J 
S 3 U 

14 5 J 

776 
163 

30 
120 
01 U 
01 U 

6 37 
4260 
2850 
4420 

86 

JVIWITC 

17 U 
3 2 U 

183 J 
0 3 U 
57 

64700 J 
6 SUJ 

7 U 
5 8 J 
101 

69 5 J 
21600 J 

78 2 
7 9 U 

3720 J 
3 3 U 
2 7 J 

738000 
15 U 
5 3 U 

123 J 

868 
2 47 
1330 
68 9 
2 08 
01 U 

7 22 
3820 
1400 
2480 
1240 

TB092297 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092397 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092497 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FB092497 (c) 

1 7 U 
3 2 U 
2 4 U 
0 3 U 
0 4 U 

1960 J 
6 5 UJ 

7 U 
3 8 U 
164 
17 J 

84 4 U J 
6 4 J 
7 9 U 
157 U 
3 3 U 
1 1 U 

1300 J 
I S U 
5 3 U 

57 1 

2 3 
0 1 U 
9 1 
0 1 U 
0 1 U 
0 1 U 

4 81 
5 U 

0 1 U 
10 U 

0 2 U 

a/ U=undetected J=estimated concentration NA=not analyzed B=probable blank contamination 
b/duplicate of MW IIB 
c/ trip blank sent with samples 9/22/97 
d/ trip blank sent with samples 9/23/97 
e/ tnp blank sent with samples 9/24/97 
f/ equipment blank collected 9/24/97 
g/ CRQL = contract required quantitation limit (organics) IDL = instrument detection limit (metals) 

MRL = method reporting level (inorganics) 
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Introduction 

This data validation review includes analytical data from nine groundwater samples and 

associated field and laboratory quality control (QC) samples collected by Environmental 

Strategies Corporation (ESC) at the Buckeye Reclamation Landfill Site in Belmont County 

Ohio, on September 22, 23 and 24 1997 The samples were analyzed by Ceimic Corporation 

Narragansett Rhode Island for volatile organic compounds (VOCs) polyaromatic hydrocarbons 

(PAHs) and bis-(2-ethylhexyl)phthalate (B2EHP), total and dissolved metals and the inorganic 

parameters alkalinity ammonia nitrogen chemical oxygen demand, chlonde, nitrate nitnte, pH, 

specific conductance, sulfate total dissolved solids and turbidity in accordance with Ohio EPA 

Sohd Waste Regulations 3745-27-10 and regulatory agency requests The VOCs and PAHs and 

B2EHP were analyzed by U S Environmental Protection Agency (EPA) Contract Laboratory 

Program (CLP) Statement of Work (SOW) for Organics OLMOl 9 The metals were analyzed 

by EPA CLP SOW for inorganics, ILM03 0 The inorganic parameters were analyzed by EPA 

Methods SM 2320B 350 1 410 4 9056 9056 9056 150 1 120 1 9056 160 1 and 180 1 

respectively 

This report presents a discussion of the data quality for each faction (i e VOCs PAHs 

andB2EHP metals and inorganics) The qualified analytical data are presented in Table A-1 A 

summary of the individual samples and the analyses conducted are presented in Table A-2 The 

QC data are presented in Tables A-2 through A-10 and the data qualifier definitions are 

presented in Attachments A and B Field QC and overall assessment of the analytical data are 

discussed in separate sections of this report 

The analytical data were validated and qualified according to the EPA CLP National 

Functional Guidelines for Organic Data Review (EPA-540/R 94/012, Febmary 1994) EPA CLP 

National Functional Guidelines for Inorganic Data Review (EPA-540/R-94/013 February 

1994) EPA Region V Standard Operating Procedure for Validation of CLP Organic Data 

(August 1993) and method specific criteria 

The VOCs, PAHs and B2EHP data were reviewed for holding times from date of sample 

collection sunogate recoveries matnx spike/matnx spike duplicate (MS/MSD) method 

equipment and tnp blanks (VOCS only) instrument performance (GC/MS tune), initial and 
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continuing calibration, intemal standard performance, chromatographic and mass spectral raw 

data, field duplicates, and overall assessment ofthe VOC and PAH/B2EHP data 

The metals data were reviewed for holding times from date of sample collection 

calibration blanks, interference check sample (ICS), laboratory control sample (LCS) matrix 

spike laboratory duplicate, post digestion spike recovery ICP serial dilution preparation and 

analysis logs, CRDLs mstmment raw data field duplicate and overall assessment of the 

inorganic data 

The inorganic parameters were reviewed for holding times from date of sample 

collection, calibration blanks LCS, MS/MSD, laboratory duplicate preparation and analysis 

logs detection limits mstmment raw data field duplicate and overall assessment of the 

inorganic data 

VOCs 

All samples were analyzed within the required method holding times Holding times are 

presented in Table A-3 The relative percent difference (RPD) between the MS and MSD was 

outside of recommended QC limits No action was taken on the data because analytical data are 

not qualified based on MS/MSD alone MS/MSD outside of QC limits are presented in Table A-

5 Acetone and 2-butanone were detected in the laboratory blank conespondmg to samples MW-

16C MW-17C P-IB and P 22 Positive results for these compounds in these samples were 

considered undetected as probable blank contamination (B) Laboratory blank contamination is 

presented in Table A-6 Methylene chlonde and acetone were detected in the equipment blank 

(FB092497) and the tnp blank sent on 9/23/97 (TB092397) Methylene chlonde acetone and 2-

butanone were detected in the trip blanks sent on 9/22/97 (TB092297) and 9/24/97 (TB092497) 

Positive results for these compounds in the corresponding samples were considered undetected 

as probable blank contamination (B) Equipment and trip blank contamination are presented in 

Table A-7 All other QC critena including GC/MS tune initial and continuing calibration 

intemal standard performance chromatographic and mass spectral raw data were within 

acceptable limits 
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SVOCs 

The samples were extracted and analyzed withm the required method holding times 

Holding times are presented in Table A-3 The surrogate terpheyl-dl4 in sample MW-17C was 

outside of QC limits (Table A-4) No action was taken on the data Data are qualified if two or 

more acid or base neutral surrogates are outside of QC limits Surrogates outside of QC limits 

are presented in Table A-4 All intemal standards except pyrylene-dl2 were outside of QC 

limits in MW-17C MS and MW-17C MSD No action was taken on the data because these 

samples were the matnx spikes The unspiked MW-17C was within acceptable limits Intemal 

standards outside of QC hnuts are presented in Table A-8 All other QC critena including 

MS/MSD, method equipment and tnp blanks (VOCS only), mstmment performance (GC/MS 

tune) initial and continuing calibration intemal standard performance chromatographic and 

mass spectral raw data were within acceptable hnuts 

Total and Dissolved Metals 

The dissolved metals were filtered in the field using 0 45 micron filters The samples 

were prepared and analyzed within the required method holding times Holding times are 

presented in Table A-3 The matrix spike for total antimony and total and dissolved lead were 

outside of QC limits A post digestion spike was ran that was within acceptable QC limits This 

indicates that the MS was outside of QC limits due to matnx interference The RPD between the 

laboratory duplicate pair was outside of QC limits for total and dissolved lead and dissolved 

chronuum and magnesium ICP senal dilutions were outside of QC lmuts for total lead and 

dissolved calcium and dissolved magnesium Results for these analytes were considered 

estimated concentrations (J/UJ) Matrix spike laboratory duplicates and ICP serial dilutions 

outside of QC hnuts are presented in Table A-9 Calcium, iron, lead, manganese, sodium and 

zinc were detected in the equipment blank at low levels Results for these analytes in the 

corresponding samples were considered undetected as probable blank contamination if the 

concentration of these analytes in the sample was less than five times the concentration of the 

same analytes in the blank All other QC cntena including calibration blanks, ICS LCS post 

digestion spike recovery preparation and analysis logs CRDLs mstmment raw data were within 

acceptable limits 
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Inorganic Analytes 

All samples were analyzed within the required method holding times Holding times are 

presented in Table A-3 Alkalinity was detected in the equipment blank No action was taken on 

the data because the alkalinity concentration in the corresponding samples was greater than five 

times the level in the blank All QC cntena including calibration blanks LCS MS/MSD 

laboratory duplicate preparation and analysis logs detection limits and mstmment raw data 

were within acceptable limits 

Field Quabty Control 

Three tnp blanks were analyzed for VOCs to assess cross contanunation dunng sample 

transit from the field to the laboratory Methylene chlonde and acetone were detected in 

TB092397 Methylene chlonde, acetone and 2-butanone were detected in TB092297 and 

TB092497 (Table A-7) Results for these compounds were considered undetected as probable 

blank contamination 

One equipment blank (FB092497) was collected for the same parameters as the samples 

to assess the efficiency of the decontamination process Several analytes were detected in the 

equipment blank The corresponding sample results for these analytes were qualified as 

undetected probable blank contanunation (UB) if the concentration in the sample was less than 

five times (10 times for methylene chlonde and acetone) the concentration detected in the blank 

Equipment blank contanunation is presented on Table A-7 

One blind field duplicate was collected with these samples MW-60 was a blind field 

duplicate of MW-llB Analytes detected in both samples and the calculated RPDs are presented 

on table A-10 

RPDs of 30 or less indicate excellent field and laboratory precision and a homogeneous 

sample matrix 

Overall Assessment of the Data 

All samples were analyzed within the required method holding times Methylene 

chloride acetone and 2-butanone which are common laboratory contaminants were detected m 

the equipment and trip blanks Several metals at trace levels were also detected in the equipment 

blank The effect on the data was discussed above Matrix spike recovenes laboratory duplicate 
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precision, and ICP senal dilutions were outside of QC limits for several metals Therefore 

results in the corresponding water quality samples were considered estimated Based on the 

QA/QC review, the analytical data, with qualification are of acceptable quality and usable for 

the purpose of assessing analyte concentrations in groundwater at this site 

l4419S\niin ipl doc 
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Attachment A - Data Qualifier Definitions for Inorganic Data Review 
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U - The analyte was analyzed for but not detected above the level of the associated value The 
associateid value is the Instrument Detection Linut (IDL) for all analytes 

J - The analyte was analyzed for and was positively identified but the associated numencal 
value may not be consistent with the amount actually present m the environmental sample 

One or more of the following quality control cntena were not met 

• Blank contanunation mdieates possible high bias and/or false positives 
• Calibration range exceeded indicates possible low bias and/or false negatives 
• Holding times not met indicates possible low bias and/or false negatives 
• Other QC outside control hnuts bias not readily determined 

UJ A combmation of the U and J qualifiers The analyte was analyzed for but was not 
detected above the level of the associated value The associated value may not accurately 
or precisely represent the sample detection hnut 

UB The result is considered undetected because of probable blank contanunation 

Reference US EPA CLP Laboratory Data Validation Functional Guidehnes for Evaluating 
Inorganics Analysis (Febmary 1994) 
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Attachment B - Data CJuahfier Defimtions for Organic Data Review 

ESC 



The followmg definitions provide bnef explanations of the national qualifiers assigned to results m the data 
review process 

U The analyte was analyzed for but was not detected above the reported sample quantitation 
hnut 

J The analyte was positively identified the associated numencal value is the approximate 
concentration of the analyte in the sample 

UJ The analyte was not detected above the reported sample quantitation limit However the 
reported quantitation limit is approximate and may or may not represent the actual htmt of 
quantitation necessary to accurately and precisely measure the analyte m the sample 

UB The result is considered undetected because of probable blank contamination 

Reference U S EPA CLP National Functional Guidehnes for Organic Data Review (Febraary 1994) 
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Table A 1 

Groundwater Sampling Results 
Buckeye Reclamation Landflll 
Belmont County, Ohio (ug/I)(a) 

September 22 24,1997 

Compound 
VOCs 
Chloromethane 
Bromomethane 
Vinyl Chlonde 
Cbloroethane 
Methylene Chlonde 
Acetone 
Carbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
CIS 1 2 Dichloroethene 
trans 1 2 Dichloroethene 
Bromochloromethane 
Chloroform 

1 2 Dichloroethane 
2 Butanone 
1 1 1 Tnchloroethane 
Carbon Tetrachlonde 
Vmyl Acetate 
Bromodichloromethane 
1 2 Dichloropropane 
cis 1 3 Dichloropropene 
Tnchloroethene 
Dibromochloromethane 
1 1 2 Tnchloroethane 
Benzene 
Bromoform 

1 2 Dibromo-3 chloropropane 
4 Methyl 2 Pentanone 
2 Hexanone 
Tetrachloroethene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1 4 Dichlorobenzene 
1 2 Dichlorobenzene 
lodomethane 
Acrylomtnle 
Dibromomethane 
1 2 Dibromomethane 
1 1 1 2 TeU-achloroethane 
1 2 3 Tnchloropropane 
trans 1 4 Dichloro 2 butene 
Tnchlorofluoromethane 

F I B 

5 U 
5 U 
5 U 
5 U 
SBJ 
SBJ 
1 J 
SU 
S U 
5 U 
5 U 
5 U 
5 U 
SU 
2BJ 
S U 
s u 
10 u 

s u 
s u 
s u 
s u 
s u 
s u 
5 U 

s u 
s u 
10 u 
1J 
s u 
s u 
s u 
s u 
5 U 

s u 
s u 
s u 
5 U 
5 U 
20 U 
5 U 
5 U 
S U 
S U 
S U 
S U 

P 2 

SU 
s u 
SU 
SU 
4BJ 
3BJ 
SU 
s u 
SU 
SU 
SU 
SU 
SU 
SU 
10 u 
SU 
SU 
10 u 

s u 
SU 
SU 
SU 
s u 
SU 
SU 
SU 
SU 
10 u 
10 u 
SU 
SU 
SU 
SU 
SU 
5 U 
SU 
s u 
s u 
s u 
20 U 
SU 
5 U 
s u 
5 U 
5 U 
5 U 

P 4 

5 U 
5 U 
S U 
5 U 
4BJ 

16 BJ 
S U 
S U 
S U 

s u 
S U 
S U 
S U 
S U 

10 u 
S U 
S U 

10 u 
S U 
S U 

s u 
5 U 
s u 
s u 
5 U 
S U 
S U 

10 u 
10 u 
s u 
s u 
S U 
s u 
s u 
5 U 

su 
S U 
5 U 
5 U 

20 U 
S U 
S U 
s u 
s u 
s u 
S U 

P 2 2 M W l l B MW 60 (b) MW15C MW 16C MW 17C TB092297 (c) TB092397 (d) TB092497 (e) FB092497 (f) 

5 U 
S U 
S U 
5 U 
3BJ 
SBJ 
1 J 
S U 
S U 
S U 
S U 
s u 
s u 
S U 

10 u 
s u 
S U 

10 u 
5 U 
s u 
s u 
S U 
S U 
5 U 
S U 

s u 
5 U 

10 u 
10 u 
s u 
s u 
s u 
5 U 
5 U 
S U 
5 U 
5 U 
5 U 
S U 

20 U 
S U 
S U 
S U 
5 U 
5 U 
5 U 

S U 
S U 
S U 
S U 
4 B J 
4 BJ 
2 J 
5 U 
S U 
5 U 
S U 
5 U 
5 U 
5 U 

10 U 
5 U 
5 U 

10 U 
5 U 
S U 
S U 
S U 
S U 
5 U 
S U 
S U 
5 U 

10 U 
10 U 
S U 
s u 
s u 
s u 
5 U 
5 U 
S U 
5 U 
5 U 
5 U 

20 U 
5 U 
S U 
S U 
5 U 
S U 
5 U 

SU 
SU 
SU 
SU 
SB 
3BJ 
2 J 
SU 
SU 
SU 
SU 
SU 
5 U 
S U 

10 U 
S U 
S U 

10 U 
SU 
SU 
5 U 
SU 
SU 
SU 
S U 
S U 
SU 

10 u 
10 u 
SU 
SU 
5 U 
SU 
SU 
S U 
5 U 
5 U 
5 U 
5 U 

20 U 
S U 
S U 
SU 
S U 
SU 
5 U 

S U 
S U 
S U 
S U 
4 B J 
2 BJ 
s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 
1 BJ 

s u 
5 U 

10 u 
s u 
s u 
s u 
5 U 

s u 
5 U 
S U 
S U 
s u 

10 u 
10 u 
s u 
s u 
5 U 
5 U 
S U 
S U 
S U 
5 U 
S U 
S U 

20 U 
S U 
S U 
S U 
5 U 
S U 
5 U 

5 U 
S U 
S U 
S U 
SBJ 
3BJ 
S U 

s u 
S U 
S U 
5 U 
S U 
5 U 
S U 

10 U 
S U 
S U 

10 u 
S U 
S U 

s u 
S U 
S U 
S U 
S U 
S U 
5 U 

10 u 
10 u 
s u 
s u 
S U 
s u 
s u 
5 U 
5 U 
s u 
s u 
s u 

20 U 
s u 
s u 
s u 
s u 
s u 
s u 

s u 
5 U 
s u 
s u 
4 B J 
2BJ 
S U 
S U 
S U 

s u 
S U 
S U 
5 U 

s u 
1 BJ 
5 U 
S U 

10 U 
S U 
5 U 
S U 
s u 
s u 
5 U 
S U 
5 U 
5 U 

10 U 
1 J 
S U 
5 U 
S U 
S U 
S U 
S U 
S U 
S U 

s u 
5 U 

20 U 
S U 
S U 
S U 

s u 
5 U 
5 U 

S U 
S U 
5 U 
S U 

11 
3 J 
5 U 
S U 
5 U 
S U 
S U 
S U 
5 U 
S U 

4 J 
5 U 
S U 

10 U 
S U 
5 U 
S U 
5 U 
S U 
5 U 
5 U 
S U 
5 U 

10 U 
10 U 
5 U 
S U 
5 U 
S U 
S U 
S U 
S U 
S U 
5 U 
S U 

20 U 
S U 
S U 
S U 
S U 
5 U 
S U 

S U 
5 U 
S U 
S U 
9 
2 J 
5 U 
S U 
S U 
5 U 
5 U 
S U 
S U 
S U 

10 u 

s u 
5 U 

10 u 
5 U 
S U 
S U 
5 U 
S U 
S U 
S U 
S U 
5 U 

10 U 
10 U 
5 U 
S U 
S U 
5 U 
5 U 
S U 
S U 
S U 
S U 
S U 

20 U 
S U 
5 U 
S U 
S U 
S U 
5 U 

S U 
S U 
5 U 
S U 
4 J 
3 J 
5 U 
5 U 
S U 
S U 
S U 
S U 
S U 
S U 
1 J 
S U 
S U 

10 u 

s u 
5 U 
S U 

s u 
5 U 
S U 
S U 
S U 
S U 

10 u 
10 u 
s u 
s u 
s u 
s u 
S U 

s u 
S U 
S U 

s u 
5 U 

20 U 

s u 
5 U 
S U 
S U 
S U 
S U 

5 U 
S U 
S U 
5 U 
4 J 
3 J 
5 U 
S U 
S U 
S U 
5 U 
5 U 
5 U 
S U 
1 J 
5 U 
S U 

10 U 
5 U 
S U 
S U 
5 U 
S U 
5 U 
S U 
5 U 
5 U 

10 U 
10 U 
5 U 
5 U 
S U 
S U 
S U 
S U 
5 U 
5 U 
5 U 
5 U 

20 U 
5 U 
5 U 
S U 
S U 
S U 
5 U 



Analyte 

Table A 1 (continued) 

Groimdwater Samplmg Results 
Buckeye Reclamation LandflU 
Belmont County, Ohio (ug/l)(a) 

September 22 24,1997 

Compound 
SVOCs 
Naphthalene 
2 Methylnaphthalene 
2 Chloronaphthalene 
Aeenaphthylene 
Acenq)hthene 
Dibenzofuran 
Huorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l 2 3 cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g h Operylene 
Bis(2-ethylhexyl)phthalate 

FIB 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3 J 

P2 

10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Ed 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1J 

22 

10 U 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

M W l l B 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MW-60 (b) ^ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

IW15C 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2 J 

MW16C 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
4 J 

MW17C 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3 J 

TB092297 (c) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092397 (d) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092497 (e) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FB092497 (f> 

10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Total Metals (ug/l) 
Antimony 
Arsemc 
Barium 
Beryllium 
Cadnuum 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

1 7 U J 
6S6 
376 J 
9 3 

2 U 
377000 

19 6 
88 6 
10 7 J 

595000 
213 J 

59400 
2630 

370 
16700 

66 U 
3 6 J 

122000 J 
I S U 

57 3 
1560 

17 UJ 
3 2 U 

28 8 J 
0 3 U 

049 U 
382000 

6 5 U 
7 U 

3 8 U 
1590 

4 4 J 
112000 

724 
107 J 
1240 J 

3 3 U 
1 1 U 

124000 J 
3 5 J 
5 3 U 

17 9 J 

1 8 U J 
143 
979 
4 7 J 
13 J 

616000 
121 
611 
168 

1S7000 
102 J 

172000 
7380 
1070 

24200 
3 3 U 
1 6 J 

221000 J 
12 7 
108 
697 

2 8 J 
74 5 
141 J 
4 5 J 

2 U 
378000 

40 9 
65 4 
143 

819000 
146 J 

79400 
3850 

203 
16200 

33 U 
5 5 J 

106000 J 
15 U 

40 5 J 
847 

2 7 J 
3 2 U 

213 J 
072 J 
0 54 J 

321000 
6 5 U 

118 J 
3 8 U 

2020 
I S J 

73800 
897 

215 J 
5980 

33 U 
16 J 

74700 J 
3 8 J 
S 3 U 

14 7 J 

1 7 U J 
3 2 U 

IS 6 J 
0 3 U 

0 57 J 
319000 

6 5 U 
1 6 3 J 
3 8 U 

2090 
3 2 J 

71900 
893 

24 7 J 
4770 J 

3 3 U 
1 2 J 

72000 J 
3 7 J 
5 3 U 

104 J 

17 UJ 
3 2 U 

45 8 J 
0 87 J 
051 J 

378000 
7 6 J 

7 U 
38 U 

10900 
3 5 J 

234000 
331 
7 9 U 

7810 
3 3 U 
16 J 

288000 J 
19 J 
S 3 U 

12 6 J 

17 UJ 
3 2 U 

316 J 
0 3 U 
0 4 U 

444000 
6 5 U 

127 J 
3 8 U 

9500 
13 UJ 

257000 
290 

416 
7400 

3 3 U 
1 1 U 

232000 J 
2 J 

S3 U 
20 7 

17 UJ 
26 7 
623 
19 J 
2 4 J 

75700 
43 4 
14 3 J 
43 8 

22800 
74 J 

27S00 
185 

52 9 
10900 

169 
38 

610000 J 
3 3 J 

62 4 
65 8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17 UJ 
3 2 U 
2 4 U 
0 3 U 
0 4 U 

1440 J 
6 5 U 

7 U 
3 8 U 
254 
18 J 

918 J 
6 4 J 
7 9 U 
157 U 
3 3 U 
1 1 U 

948 J 
I S U 
5 3 U 
6 5 J 



Analyte 
Dissolved Metals (ug/l) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chronuum 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zmc 

Other Analytical Parameters (mg/I) 
Alkalinity 
Ammonia nitrogen 
Chemical oxygen demand 
Chlonde 
Nitrate nitrogen 
Nitnte mtrogen 
pH (units) 
Specific Conductance (uohms/cm) 
Sulfate 
Total dissolved solids 
Turbidity (NTU) 

F I B 

3 J 
52 8 
12 1 J 
8 6 

8 U 
348000 J 

183 J 
84 5 
4 8 J 

546000 
201 J 

55600 J 
2470 

354 
15000 

66 U 
35 J 

114000 
89 J 

613 
1490 

2 U 
3 71 
111 

85 8 
0 1 U 
0 1 U 

3 47 
4150 
3860 
5400 

46 

F 2 

1 7 U 
3 2 U 

20 8 J 
17 J 

064 J 
352000 J 

19 4 J 
7 U 

3 8 U 
63 3 J 

2 5 J 
99700 J 

472 
9 9 J 

1350 J 
3 3 U 
1 1 U 

114000 
15 U 
5 3 U 

8 J 

696 
O i l 
15 6 
92 3 
0 1 
01 

6 23 
2750 
1320 
2360 

99 

P 4 

1 7 U 
26 8 
19 7 J 
0 3 U 
0 4 U 

445000 J 
6 SUJ 

14 7 J 
3 8 U 

21400 
4 3 J 

151000 J 
5920 

71 
3110 J 

3 3 U 
1 1 U 

240000 
35 J 
5 3 U 
12 J 

1080 
1 1 

850 
217 

O i l 
0 1 U 

641 
3680 
1670 
3480 
4600 

F 2 2 

3 3 J 
47 7 

48 U 
6 U 
8 U 

426000 J 
130 UJ 
140 U 
76 U 

644000 
25 2 J 

87800 J 
4280 

193 J 
12700 

66 U 
55 J 

120000 
34 J 
106 U 

1500 

2 U 
3 99 

25 
23 3 
0 1 U 

0 067 J 
4 6 

3910 
3400 
4370 
2300 

M W l l B 

1 7 U 
3 2 U 
9 2 B 
0 3 U 
0 4 U 

283000 J 
6 5 UJ 
11 J 

5 9 J 
2800 

13 UJ 
65300 J 

677 
14 5 J 

4000 J 
3 3 U 
1 1 U 

66700 
1 9 U 
5 3 U 
9 2 J 

402 
0 45 

5 U 
713 
0 1 U 
0 1 U 

6 67 
2060 
977 

1840 
23 

MW 60 (b) 

1 7 U 
3 2 U 

10 5 J 
0 3 U 
0 4 U 

302000 J 
6 SUJ 
18 J 

187J 
1430 

13 J 
68100 J 

713 
28 5 U 
3910 U 

3 3 U 
1 1 U 

69100 
17 J 

129 J 
162J 

406 
0 39 

7 2 
74 3 
0 1 U 
0 1 U 

6 76 
2060 
980 

1870 
182 

MW15C 

19 J 
3 2 U 
7 6 J 

043 J 
0 4 U 

343000 J 
6 SUJ 

7 U 
9 1 J 

8630 
13 J 

207000 J 
321 
8 3 J 

6260 
3 3 U 
1 1 U 

261000 
21 J 
7 4 J 
10 J 

698 
198 

5 U 
108 
0 1 U 
01 U 
6 3 

4080 
2470 
4110 
80 5 

MW16C 

1 7 U 
3 2 U 

119 J 
043 J 

0 4 U 
436000 J 

6 5 J 
7 U 

3 8 U 
3650 J 

13 J 
256000 J 

265 
32 2 J 

7030 
3 3 U 
1 1 U 

231000 
2 1 J 
5 3 U 

14 5 J 

776 
163 

30 
120 
0 1 U 
0 1 U 

6 37 
4260 
2850 
4420 

86 

MW17C 

1 7 U 
3 2 U 

18 3 J 
0 3 U 
57 

64700 J 
6 5 UJ 

7 U 
5 8 J 
101 

69 5 J 
21600 J 

78 2 
7 9 U 

3720 J 
3 3 U 
27 J 

738000 
15 U 
5 3 U 

12 3 J 

868 
2 47 
1330 
68 9 
2 08 
0 1 U 

7 22 
3820 
1400 
2480 
1240 

TB092297 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092397 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB092497 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FB092497 (c) 

1 7 U 
3 2 U 
2 4 U 
0 3 U 
0 4 U 

1960 J 
6 5 UJ 

7 U 
3 8 U 
164 
17 J 

84 4UJ 
6 4 J 
7 9 U 
157 U 
3 3 U 
1 1 U 

1300 J 
15 U 
S3 U 

57 1 

2 3 
01 U 
91 
01 U 
0 1 U 
01 U 

4 81 
5 U 

0 1 U 
10 U 

0 2 U 

a/ U=undetected J=estimated concentration NA=not analyzed B=probable blank contamination 
b/duplicate of MW IIB 
c/ tnp blank sent with samples 9/22/97 
d/ trip blank sent with samples 9/23/97 
e/ tnp blank sent with samples 9/24/97 
f/ equipment blank collected 9/24/97 
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Table A-2 

Samples Collected at the Buckeye Reclamation Landfill 

Belmont County, Ohio 

September 22 - 24,1997 

Samplft 

MW IIB 
MW-60 
P-4 

TB092297 
P2 

MWISC 
MW 17C 
P22 

MW 16C 
TB092397 
P IB 

FB092497 
TB092497 

Date 
Collected 

09/22/97 
09/22/97 
09/22/97 

09/22/97 
09/23/97 

09/23/97 
09/23/97 
09/23/97 

09/23/97 
09/23/97 
09/24/97 
09/24/97 
09/24/97 

Matnx 

water 
water 

water 
water 

water 

water 
water 

water 

water 
water 
water 

water 
water 

VOCs PAHS&B2EHP TMet, 
VOCs PAHS&B2EHP TMet, 
VOCs, PAHS&B2EHP TMet, 
VOCs 

VOCs, PAHsiSfcB2EHP TMet, 

VOCs, PAHS&B2EHP TMet, 
VOCs PAHs«S:B2EHP TMet, 

VOCs PAHS&B2EHP TMet 

VOCs PAHS&B2EHP TMet 
VOCs 
VOCs PAHS&B2EHP TMet, 
VOCs PAHS&B2EHP TMet, 
VOCs 

Fraction 

DMet,NH4C0D Alk. 
DMet,NH4 COD Alk. 
DMet,NH4 COD Alk. 

DMet,NH4C0D Alk. 
DMet,NH4C0D Alk. 
DMet NH4 COD Alk 
DMet NH4 COD Alk 
DMet,NH4 COD Alk 

DMet,NH4 COD Alk 

DMet,NH4 COD Alk 

TDS N03 
TDS N03 
TDS NOS 

TDS N03 
TDS NOS 
TDS NOS 
TDS NOS 
TDS NOS 

TDS NOS 

TDS NOS 

S04 Cl,pH,Tmb 
S04 Cl,pH,Tuib 
S04 Cl,pH,Tmb 

S04 Cl,pH,Tuib 
S04 CI pH,Tuib 
S04 CI pH,Turb 
S04 Cl,pH,Turb 
S04 CI pH,Tuib 

S04 CI pH,Tuib 
S04 CUpHTuib 

Sp Cond. 
Sp Cond 
Sp Cond 

Sp Cond 
Sp Cond 
Sp Cond 
Sp Cond 
Sp Cond 

Sp Cond. 

Sp Cond. 
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Table A 3 

Analytical Holding Times for Samples Collected at the 
Buckeye Reclamation Landfill 

Belmont County, Ohio(a) 
September 22-24-1997 

Sample 

VOCS 

M W l l B 

MW60 

P-4 

TB092297 

P 2 

MW15C 

MW17C 

P22 

MW16C 

TB092397 

P I B 

FB092497 

TB092497 

Sample 

SVOCs 

MW IIB 

MW60 

P-4 

TB092297 

P 2 

MWISC 

MW17C 

P22 

MW16C 

TB092397 

P I B 

FB092497 

TB092497 

Date 
Collected 

09/22/97 

09/22/97 

09/22/97 

09/22/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/24/97 

09/24/97 

09/24/97 

Date 
Collected 

09/22/97 

09/22/97 

09/22/97 

09/22/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/24/97 

09/24/97 

09/24/97 

Matnx 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Date 
Extracted 

09/26/97 

09/26/97 

09/26/97 

NA 

09/26/97 

09/26/97 

09/26/97 

09/26/97 

09/26/97 

NA 

09/26/97 

09/26/97 

07/14/96 

Date 
Analyzed 

09/30/97 

09/30/97 

10/01/97 

09/30/97 

10/01/97 

09/30/97 

10/01/97 

10/01/97 

10/01/97 

09/30/97 

10/01/97 

09/30/97 

09/30/97 

Date 
Analyzed 

10/10/97 

10/10/97 

10/10/97 

NA 

10/10/97 

10/10/97 

10/10/97 

10/12/97 

10/12/97 

NA 

10/10/97 

10/10/97 

07/16/96 

No of 
Days to 
Analyze 

8 

8 

9 

8 

8 

7 

8 

8 

8 

7 

7 

6 

6 

Days to 
Extract 

4 

4 

4 

NA 

3 

3 

3 

3 

3 

NA 

2 

2 

437 

Holdmg 
Tune (days) 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

Days to 
Analyze 

14 

14 

14 

NA 

14 

14 

14 

16 

16 

NA 

14 

14 

2 

Holdmg 
Time (days) 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to exu- /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 

7 to extr /40 to analyze 



Table A 3 (continued) 

Analytical Holdmg Tunes for Samples CoUected at the 

Buckeye Reclamation LandfiU 

Belmont County, Ohio(a) 

September 22 24,1997 

Sample 
Date 
CoUected 

Total and Dissolved Metals 

MW IIB 

MW-60 

P-4 

TB092297 

P 2 

MWISC 

MW17C 

P 2 2 

MW16C 

TB092397 

P I B 

FB092497 

TB092497 

Alkalhiity 

M W l l B 

MW60 

P-4 

TB092297 

P 2 

MWISC 

MW17C 

P22 

MW16C 

TB092397 

P I B 

FB092497 

TB092497 

09/22/97 

09/22/97 

09/22/97 

09/22/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/24/97 

09/24/97 

09/24/97 

09/22/97 

09/22/97 

09/22/97 

09/22/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/24/97 

09/24/97 

09/24/97 

Date 
Analyzed 

10/18/97 

10/18/97 

10/18/97 

NA 

10/18/97 

10/18/97 

10/18/97 

10/18/97 

10/18/97 

NA 

10/18/97 

10/18/97 

NA 

10/06/97 

10/06/97 

10/06/97 

NA 

10/06/97 

10/06/97 

10/06/97 

10/06/97 

10/06/97 

NA 

10/06/97 

10/06/97 

NA 

Days to 
Analyze 

26 

26 

26 

NA 

25 

25 

25 

NA 

25 

NA 

24 

24 

NA 

14 

14 

14 

NA 

13 

13 

13 

13 

13 

NA 

12 

12 

NA 

Holding 
Time (days) 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 



2Z 

9Z 

9Z 

8Z 

8Z 

iz 
83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

(sABp) auiix 
SuipiOH 

VN 

91 

91 

VN 

Z.I 

Ll 

03 

i l 

Z,l 

VN 

81 

81 

81 

VN 

Sl 

Sl 

VN 

91 

91 

91 

91 

91 

VN 

Z.I 

VN 

Ll 

azApsuv 
0) SiCBQ 

VN 

/.6/01/01 

Z.6/01/01 

VN 

/.6/01/01 

/.6/01/01 

L6/£lf0l 

£6/01/01 

Z.6/01/01 

VN 

/,6/0l/0l 

Z.6/01/01 

Z,6/0l/0l 

VN 

Z,6/60/0l 

Z.6/60/01 

VN 

Z.6/60/01 

Z.6/60/01 

i6/60/0l 

Z.6/60/01 

Z.6/60/01 

VN 

Z.6/60/01 

Z.6/60/01 

Z,6/60/0l 

pazAiBUV 

Z,6/fr3/60 

Z.6/t^/60 

Z.6/tZ/60 

Z,6/e3/60 

Z.6/E3/60 

Z,6/€3/60 

Z.6/e3/60 

Z.6/E3/60 

L6/iZI60 

Z,6/33/60 

Z.6/33/60 

Z.6/33/60 

£6/33/60 

Z.6/t'3/60 

Z.6/t'3/60 

L6/VZ160 

Z,6/£3/60 

Z.6/€3/60 

Z,6/€3/60 

L6/W60 

Z,6/£3/60 

Z,6/e3/60 

L6/ZZ/60 

Z.6/33/60 

Z.6/33/60 

Z,6/33/60 

paidsnoi 
ai«a 

Z.6t'360aL 
Z.6t^60ad 

S i d 

Z,6£360aL 

391 AVW 

33 d 

DZ,IMW 

DSl AVW 

3 d 

Z,633609X 

v-d 

09 MW 

a i lMW 

aoD 

Z.6t^60aL 

Z.61^60ail 

H i d 

Z.6£360H,I. 

D91 AVW 

33 d 

DLlIAVi 

DSl A ^ 

3 d 

£6336001 

\rd 

09 A ^ 

a i l A ^ 
Bmounny 

aiauiBt; 

1661 *n Zl Jaquiajdag 

(B)on|o '4nno3 luomiag 

nupoBq nofiBiiiBpag sXaifang 

aq) |B paiMfioo S3|dnras Joj samix Suipfoi] iBanXiBuy 

(panuquoa) g y sW"! 



Table A 3 (continued) 

Analytical Holding Times for Samples CoUected at the 

Buckeye Reclamation LandfiU 

Belmont County, Oliio(a) 

September 22 24,1997 

Sample 

Chloride 

M W l l B 

MW60 

P 4 

rB092297 

P 2 

MWISC 

MW17C 

P22 

MW16C 

TB092397 

P I B 

FB092497 

TB092497 

Nitrate 

M W l l B 

MW60 

P-4 

TB092297 

P 2 

MWISC 

MW17C 

P22 

MW16C 

TB092397 

P I B 

FB092497 

TB092497 

Date 
Collected 

09/22/97 

09/22/97 

09/22/97 

09/22/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/24/97 

09/24/97 

09/24/97 

09/22/97 

09/22/97 

09/22/97 

09/22/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/23/97 

09/24/97 

09/24/97 

09/24/97 

Date 
Analyzed 

09/24/97 

09/24/97 

09/24/97 

NA 

09/25/97 

09/25/97 

09/27/97 

09/25/97 

09/25/97 

NA 

09/27/97 

09/27/97 

NA 

09/23/97 

09/23/97 

09/23/97 

NA 

09/25/97 

09/25/97 

09/25/97 

09/25/97 

09/25/97 

NA 

09/27/97 

09/27/97 

NA 

Days to 
Analyze 

2 

2 

2 

NA 

2 

2 

4 

2 

2 

NA 

3 

3 

NA 

1 

1 

1 

NA 

2 

2 

2 

2 

2 

NA 

3 

3 

NA 

Holding 
Time (days) 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

(SABp) auiix 
SmpioH 

VN 

I 

I 

VN 

I 

I 

I 

I 

I 

VN 

I 

I 

I 

VN 

£ 

£ 

VN 

3 

3 

3 

3 

3 

VN 

I 

I 

I 

azAfBuy 
0)8i(BQ 

VN 

Z-6/S3/60 

Z.6/S3/60 

VN 

Z-6/W/60 

£6/1^/60 

£6/W/60 

£6/W/60 

£6/1^3/60 

VN 

£6/£3/60 

£6/E3/60 

£6/£3/60 

VN 

£6/£3/60 

£6/£3/60 

VN 

£6/S3/60 

£6/S3/60 

£6/S3/60 

£6/S3/60 

£6/S3/60 

VN 

£6/£3/60 

£6/£3/60 

£6/£3/60 

pazApiuy 
aiBQ 

£6/t^60 

L6/fZm 
L6/vzm 
£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/t^60 

L6/VZ/60 

L6/PZm 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/33/60 

pa|93n03 
aiBQ 

£6t'360ai 

£6W60aJ 

a i d 

£6£360H,I, 

391 AO^ 

33 d 

3£l MW 

3Sl A ^ 

3 d 

£6336081 

I 'd 

09AVW 

ailAVW 

Hd 

£6tr360ff.T, 

£6t'360ail 

a i d 

£6£360ai 

391 A ^ 

33 d 

3£l AO^ 

3 S I M W 

3 d 

£63360ff,I. 

I 'd 

09AVW 

a i l A ^ 

a iR 'N 

afduiBS 

£66l'W3Z«q™a|daS 
(e)0]qo 'it»«nio3 luouqag 

nypmri ooqBuiBpa^ 3^ai|3ng 

9i|} |B p3|33no3 sa|dmBS joj samfx SiqpiOH iB3i|iC|Buy 

(panuDUoa) £ y aiqnx 



83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

(SABp) amix 
3«!P|OH 

VN 

£ 

£ 

VN 

3 

3 

t' 

3 

3 

VN 

3 

3 

3 

VN 

Sl 

Sl 

VN 

91 

91 

91 

91 

91 

VN 

£1 

£1 

£1 

azAfBuy 
o | SJCBQ 

VN 

£6/£3/60 

£6/£3/60 

VN 

£6/S3/60 

£6/S3/60 

£6/£3/60 

£6/53/60 

£6/S3/60 

VN 

L6IVa&) 

£6/t'3/60 

£6/t'3/60 

VN 

£6/60/01 

£6/60/01 

VN 

£6/60/01 

£6/60/01 

£6/60/01 

£6/60/01 

£6/60/01 

VN 

£6/60/01 

£6/60/01 

£6/60/01 

p3ZA|BUy 

aiBQ 

£6/1^3/60 

£ 6 / ^ 6 0 

£6/W60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/W/60 

£6/f3/60 

£6/W/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/33/60 

£61^3603.1. 

£6W60ad 

a i d 

£6£360ai 

391 A ^ 

33 d 

3£l MW 

3Sl MW 

3 d 

£63360a.I, 

I 'd 

09 MW 

a i l M W 

aiBJPS 

£6t^60a,I, 

£6^3608^1 

a i d 

£6£360a,T. 

39T A ^ 

33 d 

3£l A ^ 

3Sl A ^ 

3 d 

£63360ai 

t'-d 

09AVW 

a i l AU^ 
a3UB|3npuo3 ayi^ads 

pa)33no3 
aiBQ 

aiduiBS 

£66T'WZZ«qn«a»d3S 

(B)oiqo '^imoo inomiag 

liypoBq nopBiUBpag a^a]|3ng 
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s|x e B\qBi xpdB\s6i*ti 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

(SABp) amix 
auipioH 

VN 

I 

I 

VN 

I 

I 

I 

I 

I 

VN 

3 

3 

3 

VN 

S 

S 

VN 

9 

9 

9 

9 

9 

VN 

£ 

£ 

£ 

azAiBuy 
0|Si(BQ 

VN 

£6/S3/60 

£6/S3/60 

VN 

£6/1^3/60 

L6/W60 

L6/vzm 
L6/K/60 

£6/^3/60 

VN 

£6/W60 

£6/^3/60 

£6/1^3/60 

VN 

£6/63/60 

£6/63/60 

VN 

£6/63/60 

£6/63/60 

£6/63/60 

£6/63/60 

£6/63/60 

VN 

£6/63/60 

£6/63/60 

£6/63/60 

pazAiBuy 
aiBQ 

£6/1^3/60 

£6/1^3/60 

£6/1^3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/1^3/60 

L6/W60 

L6/PZm 

£6/£3/60 

£6/£3/60 

£6/E3/60 

£6/£3/60 

£6/£3/60 

£6/£3/60 

£6/33/60 

£6/33/60 

£6/33/60 

£6/33/60 

aiBQ 

£6W60H,I, 

£6f360ail 

a i d 
£6£360ai 

391 A m 

33 d 

3£l AVW 

3SI AVW 

3 d 

£63360ai 

I'-d 

09 MW 

ai l Aa/« 
iCiipiqjnx 

£ 6 ^ 6 0 8 1 

£6t'360ail 

a i d 

£6£360ai 

391 MW 

33 d 

3£I A ^ 

3Sl Am 
3 d 

£63360ai 

I 'd 

09 A m 

a i l M W 

SOX 
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Table A-4 

Surrogate Recovenes Outside QC Limits 
Bnckeye Reclamation Landfill 

Belmont County, Ohio 
September 22 24,1997 

SVOCs 

NBZ (a) FBP (a) TPH (a) FHL (a) 2FP (a) TBP (a) 2CP (a) DCB (a) 
Sample (35 114) fb) (43-116) (b) (33 141) (b) (10-110) (b) (25 110) (b) (10 123) (b) (33 110) (b) (16-110) (b) 

MW 17C 72 70 24 (c) 40 56 92 72 74 

a/NBZ=^trobenzene-d5 FBP=2 fluorobiphenyl TPH=terphenyl-dl4J'HL=Phenol d5 
2FP=2 fluorophenol TBP=2 4 6-tnbrDmophenol 2CP=2-chlorophenol d4 DCB=1 2 dichlorobenzene d4 

b/ QC limits 
c/ Outside of QC bmits 

144195\apdx tab\a-4 xls 



Table A 5 

Matrix Spike/Matrix Spike Duplicate Results for Organics Analyses 
Outside of Recommended QC Limits 

Buckeye Reclamation Landfill 
Belmont County, Ohio 

September 22 24,1997 (a) 

VOCs 

Spiked Sample MW17C 

Compound 

Acetone 

MS 
% Rec. 

109 

MSD MS/MSD 
% Rec. QC Limits 

49 10 80 

RPD 

75 

RPD 
QC Limits 

SO 

a/ MS=matnx spike MSD=matnx spike duplicate RPD=relative percent difference 
%Rec = percent recovery 

b/ *=outside of QC limits 

144195\apdx tab\a 5 xls 



Table A-6 

Laboratory Blank Contamination 
Buckeye Reclamation Landfill 

Belmont County, Ohio 
September 22-24,1997 

Blank 

VBLKHG 

Comnound 

Acetone 
2 Butanone 

Concentration 
(nfi/n 

40 J 

1 J 

Associated Samples 

MW 16C MW 17C P IB P 22 

I44195\apdx tab\a-6 xls 



Table A 7 

Equipment and Tnp Blank Contamination 
Buckeye Reclamation Landfill 

Belmont County, Ohio 
September 22-24,1997 

Blank 

FB092497 

TB092297 

TB092397 

TB092497 

Compound 

Methylene chloride 
Acetone 
Total Calcium 
Total Iron 
Total Lead 
Total Magnesium 
Total Manganese 
Total Sodium 
Total Zinc 
Dissolved Calcium 
Dissolved Iron 
Dissolved Lead 
Dissolved Manganese 
Dissolved Sodium 
Dissolved Zinc 
Alkalimty 
Methylene chlonde 
Acetone 
2 Butanone 
Methylene chlonde 
Acetone 
Methylene chlonde 
Acetone 
2 Butanone 

Concentration 
(Mfi«) 

40 J 
3 J 

1440 J 
254 

18 J 
918 J 

64 J 
948 J 

65 J 
1960 J 
164 

17 J 
64 J 

1300 J 
57 1 

23 
11 
3 J 
4 J 
9 

2 J 
4 J 

30 J 
1 J 

Associated Samples 

all 

MW IIB MW60 P 

P 2 MW ISC MW 

144195\apdx tab\a 7 xls 



SVOCs 

Sample 

MW-17C MS 
MW-17C MSD 

Sample 

MW 17C MS 
MW-17C MSD 

Table A 8 

Intemal Standard Areas and Retention Times Outside of QC Limits 
Buckeye Redamation Landfill 

Belmont Coimty, Ohio 
September 22-24,1997 

DCB (a) OC Lmuts NPT (a) QC Limits 

17919 (b) 25604-102414 62668 (b) 9521S 380852 
18597 (b) 25604 102414 66476 (b) 95213 380852 

PHN (a) OC Lumts CRY (a) p r Limits 

78077 (b) 106158-424630 7S8S9 (b) 85247 340988 
82259 (b) 106158-424630 71889(b) 85247 340988 

a/DCB=l 4-dichlorobenzene-d4 NPT=naphthalene-d8 ANT=acenaphthene-dlO 
PHN=phenanthrene-dlO CRY=chrysene-dl2 PYR=peiylene-dl2 

b/ outside of QC hmits 

ANT (a) OC Limits 

39230 (b) 
39994 (b) 

PRY (a) 

89283 
89888 

56177-224708 
56177 224708 

O C Lumts 

815S2 326126 
81532 326126 

14419S\apdx tab\a 8 xls 



Table A 9 

Matrix Spike Recovenes, Laboratory Duplicate Precision and ICP Serial DUutions 

for Metals Outside QC Lunits 

Buckeye Reclamation LandfUl 

Belmont County, Ohio (a) 

September 22 24,1997 

Matnx Spike Recoveries 

Spiked Sample MW 17C 

Analyte MS % Rec 

Post Digestion 

Spike Recovery QC Limits 

Total AnUmony 

Total Lead 

Dissolved Lead 

464(b ) 

27 7 (b) 

242 8 (b) 

99 4 

89 3 

87 7 

85 115 

85 115 

85 115 

Laboratory Duplicates 

Duplicate Sample MW 17C 

Total lead 

Dissolved Chromium 

Dissolved Lead 

Dissolved Magnesium 

ICP Senal DUutions 

Total Lead 

Dissolved calcium 

Dissolved magnesium 

RPD 

21(b) 

200(b) 

188 (b) 

22 5 (b) 

%D 

14 4 (b) 

13 1 (b) 

18 9(b) 

OC Limit 

20 

20 

20 

20 

OC Limit 

10 

10 

10 

a/ MS = mab-ix spike RPD = relative percent difference %D = percent difference 
ICP = inductively coupled plasma spectrograph 

b/ Outside of QC limits 

14419S\apdx tab\a9xls 



Table A 10 

Compound 

VOCs 
Methylene Chlonde 
Acetone 
Carbon Disulfide 

Total Metals 
Anbmony 
Banum 
Beryllium 
Cadmium 
Calcium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Dissolved Metals 
Banum 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

Other Analytical Parameters 
Alkalinity 
Ammonia nitrogen 
Chemical oxygen demand 
Chlonde 
pH (units) 
Specific Conductance (uohn 
Sulfate 
Total dissolved solids 
TUrbidity (NTU) 

M W l l B 

4 J 
4 J 
2 J 

2 7 J 
213 J 
0 72 J 
0 54 J 

321000 
118 J 

2020 
I S J 

73800 
897 

215 J 
5980 

1 6 J 
74700 J 

3 8 J 
5 3 U 

14 7 J 

9 2 J 
283000 J 

11 J 
5 9 J 

2800 
13 UJ 

65300 J 
677 
14 5 J 

4000 J 
66700 

1 9 U 
5 3 U 
9 2 J 

[mgfl) 
402 

0 45 
5 U 

713 
6 67 
2060 

977 
1840 

23 

Field Duplicate Results 
Groundwater Sampling Results 
Buckeye Reclamation LandfiU 
Belmont Coimty, Ohio (ug/l) (a) 

September 22 24,1997 

MW60 

5 
3 J 
2 J 

1 7 U 
1 5 6 J 
0 3 U 

0 57 J 
319000 

16 3 J 
2090 

3 2 J 
71900 

893 
24 7 J 

4770 J 
12 J 

72000 J 
3 7 J 
5 3 U 

104 J 

105 J 
302000 J 

18 J 
187 J 
1430 

13 J 
68100 J 

713 
28 5 U 
3910 U 

69100 
17 J 

129 J 
16 2 J 

406 
0 39 

7 2 
74 3 
6 76 
2060 

980 
1870 
182 

RPDs 

22 2% 
28 6% 
0 0% 

NC 
309% 

NC 
5 4% 
0 6% 

320% 
3 4% 

72 3% 
2 6% 
04% 

13 9% 
22 5% 
28 6% 

3 7% 
2 7% 
0 0% 

34 3% 

13 2% 
6 5% 

48 3% 
104 1% 
64 8% 

NC 
4 2% 
5 2% 

NC 
NC 

3 5% 
NC 

83 5% 
55 1% 

10% 
14 3% 

NC 
4 1% 
13% 
0 0% 
0 3% 
16% 

23 3% 

a/ U = undetected J = esUmated concentration NC = not calculated RPD = relative percent difference 

l44l»S\a(idi ub\a 10 il 


